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1. Introduction and Summary.

To design an cconomical samplinz plan it is nccessary to lknow the costs of sampling
inspection, the costs of wrong decisiong, and the quality distribution of lots subnitted
for inspection, the prior distribution. Sometimes it is impcssible to specify the prior
distribution in detail but a vague knowledgz is available which means that nct cnough
is known/for the minimax solution to be satisfactory. The problem then is to chooce &

third principle leading to a reasonabls colution.

The principle used in the present paper is to specify the acceotance probability fox

one quality level and minimize the costt for another cualif level.
»A 1™

Characterizing the quality of a lot by its £raction defective, p, we dencte the costs of
acceptance per item in the lot by ka(p) and the costs of rejection by kr(p). The value

of p for which ka(p) = kr(p) is called the hreak-even or indifference quality, Pys and it
is assumed that ka(p) < kr(p) for p < 2, and ka(P) > kr(p) for p > Py Lots of quality
p < p, are called good lots and ought to be accepted, and lots of quality p > p, axe

called bad lots and ought to be rejected,
Denoting the costs of sampling per item in the sample by k_{p), the lot size by N and the
sample size by n, the costs of a ramplirg plaa for lots of quzlity p become

K(p) = ek (p) + (-n) (I (@IP(p) + k. (P)2(p)) ¢))
where P(p) denotes the probability of acceptonce and 2(p) + Q(p) = 1.

From an economic point of view inspection is justified only if the prior distribution

[y

us cupsocs that our knowledse of the prior distribution

extends on both sides of P Le
is such that we can choose two numbers, 22 and Py: Py < P, < Pys so that P is a typical
good quality, for instance approximately equal to the average quality of good lots, and

P, is a typical bad quality. ¢
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Sampling plans may then be determined according to the principle stated above in
various ways. The following two proposals scem to correspond to requirements often met

in practice:

(1) Determine (n,c) such that K(pl) is minimized under the restriction that
P(pz) = Pz, where P2 < 1/2 is a specified acceptance probability.

(2) Determine {n,c) such that K(pz) is minimized under the restriction that

P(pl) = Pl’ where P1 > 1/2 is a specified acceptance probability.

Using the terminology of a producer and a consumer setting up the sampling plan the two
cac2s may be characterized as (1) fixed consumers risk and minimum producers costs, and

(2) fixed producers risk and minimum consumers costs.

In the two cases discussed above the cost functions are ascumed known in one point only,
Py or Py, different from the break-even point, P,s which need not be known precisely.
If, however, the break-even quality is known we have a third case of special interest
since it seems reasonable to require that P(po) = 1/2 and then minimize K(pl), P < P,s

or K(pz), Py > Ps whichever is supposed to be the most important,

From a mathematical point of view the thrce proposals are equivalent and a common
solution to the problem of determining (n,c) is given in section 3, Furthermore an
asymptotic solution has been developed in section 4 and the asymptotic formulas have been
slightly modified to give a satisfactory approximation to the exact solution also for

quite small lot sizes.
The main properties of the sampling plans for large N are the following:

(1) Sample size increases linearly with the logarithm of lot size,

(2) The highest allowable fraction defective, c¢/n, in the sample converges to the

quality with fixed acceptance probability, the difference being of order 1/¥im:

(3) The risk of the producer or the consumer, whichever has not been fixed, tends to

zero f-7o7mse2ly proportional to lot size,

(4) In important special cases the minimum costs equal sampling inspection costs plus

a constant independent of lot size.

(5) The optimum sampling plans depend on only one cost parameter, ¥, see formulas (4)
and (7), and the optimum plan for lot size N and cost constant y equals the plan for

lot eize Ny and cost constant 1,
Three systems of plans have been tabulated:

1 and 5. The consumers

(1) LTPD plans with minimum producers costs for y
risk has traditionally been chosen as 10 %, For 7 = 1 we get the Dodge-xomig LTPD

plans,
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(2) AQL plans with minimum consumers cost for 7 = 2 and 10. The producers risk has been

chosen as 5 %, I
(3) IQL plans with minimum producers costs for 7 = 1., The probability of acceptance

for lots of indifference quality is 50 %.

In all three cases plans have been tabulated both on basis of the hypergeometric and

the Poisson distribution,

The system of sampling plans presented here may be considered as a generalization of the
Dodge-Romig LTPD plans [1], their average amount of inspection having been replaced by

a more general cost functicn. The IQL plans have previously been considered by Weibull [2]
and tabulated by Markbidck [3].

2, Discussion of the model.
The two proposed rules will be called case 1 and 2, respectively.
For case 1 we find from (1)
K(py) = nk,-k.) + (N-n) (k -k) Q(p)) + Nk, 2)

where the argument P; has been left out in the cost functions. If ks = ka the

minimum is obtained for n = N, For kS > ka we have

K@) (kg (p)-k, (p))) = n + (N-n) 7,Q(p;) + N&, 3)
where
k_(p,)-k_(p,) k (p;)
r1 a1l a *l
Yy =TT~ >0 and §, = —m————————r >0, %)
1 ko(py)-k,(p;) 1k (py)-k,(py)

Minimizing the first two terms on the right hand side of (3) with respect to (n,c)

will thus lead to the same values of (n,c) as minimizing (2). The optimum sampling

plan therefore depends on only one cost parameter 71 which is determined as the ratio

between the two losses kr(pl) - ka(pl) and ks(pl) - ka(pl)'

For case 2 we find similarly

R(pp) = nlk, - k) + (N - n)(k, - kIP(p,) + Nk_ (5)
and for k, > k_

K(pz)/(ks(p2)~kr(p2)) = n+ (N- 0)7,P(p,) + e, %)
where

k,(p,)-k_(p,) k_(p,)

>0 and 5, = o—————— > 0. @)

7y Tk (p,)k_(p,) 2 7 k_(p,)k_(p,)
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If the prior distribution was known the costs of the Bayes solution could be compared

to the average costs of acceptance without inspection/to find out whetheir sampling

should be carried out at all, Since such comparisons cannot be made when the prior distri-
bution in unknown we shall always determine a sampling plan. It may, however, turn out

that we are led to total inspection (n = N) instead of sampling inspection,

To find a sampling plan we must have K(p) < Nks(p) for the value of p for which K(p)

is minimized., This leads to the condition

Ne_(p) - K(p) = (-m) ((ej-k IP() + (k -k )Q(R)) > O.

Solving this inequality we get as condition for n < N that

1
Q(py) < e (case 1), (3}

1

and 1
P(p,) < 7;_ ’ (case 2). (2

To solve the problem formulated in the present paper we need only know the relative
losses at ome quality level, see (3) and (6), so that much less knowledge ic required
regarding costs than originally implied by the cost function (1). It may, howaver, bea
of interest to point out that the cost structure used herc is similar to the ones

used by for example Dodge and Romig [i], Guthrie and Johns [&] and Hald [}], A cimple
and in practice useful specification is obtained by setting ka(p) = a; T ayn,

kr(p) =T T I,p, and ks(p) =8 + s,p which means that a; is equal to costs of
accepting an item without regard to quality, a, equals additional cects for an acceptad
defective item, and the other constants have similar interpretations. For many printical
purposes we may even have the simpler specification: ka(p) = ap, kr(p) = r, and

k (p) = s.

For linear cost functions and a binomially distributed fraction defective we have that
EX(p)) = K(p) , the hypergeometric probabilities in K(p) being troosformed to binomial

probabilities in K(p) and p replaced by P = E(p).

It is difficult to state general rules for the relation between k_(p) and kr(p} but some

typical cases may be pointed out,

In case of rectifying inspection rejection means inspection of the remainder of the
lot. In such cases we often have kr(p) = ks(p) but we may also have kr(p) < ks(p).

This may happen if inspection of the remainder is made by other methode than used for
sampling inspection. If sampling inspection is carried out with respect to many quality
characteristics and the inspection result discloses that only one characteristic is
responsible for rejection of a lot then fue remainder need only be inspected for this

one characteristic.

Jand of rejection without inspection
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For dastructive testing we have ks(p) > kr(p) because sampling and testing costs are
being added to the value of the item. In such cases rejection may mean scrapping, down-
grading or performing some salvage operation on the remainder. In case a cheap

salvage operation is possible kr(p) will usually be quite small as compared to ks(p)

whereas in case of scrapping kr(p) will often be of the same size as ks(p).

For non-rectifying inspection with non-destructive testing rejection may similarly mean
scrapping, downgrading or salvaging. In such cases ks(p) may be considerably larger

or smaller than kr(p).
Two special cases of the model are of particular interest.

Consider first the case where a producer inspects his own product before delivery. To

be reasonably sure that bad lots are rejected he specifies a low acceptance prcbability,
P(pz) = 0.10 say, and minimizes costs for lots of quality - Very often he will know

only costs of sampling and rejection and therefore be content with minimization of

K(p;) = nk_(p,) + (N-n)k (p,)Q(p;) (10)

which is found from (2) for ka(pl) = 0, If the producer knows that Py corresponds to
good market quality so the consumer is supposed to accept this quality without complaints
then he is justified in setting ka(pl) = 0 and using the simple model above., For

”n = kr(pl)/ks(pl) = 1 we get the Dodge-Romig LTPD system of sampling plans.

Consider next the case where a consumer inspects submitted lots. To be reasonably sure

that good lots are accepted he specifies a high acceptance probability, P(pl) = 0.95
say, and minimizes costs for lots of quality Py- Very often his costs consist of sampling

and acceptance costs only so that he will be content with minimization of
K(p,) = nk_(p,) + (¥-n)k, (p,)P(p,) )

which is found from (5) for kr(pz) =0, If it is agreed that Py represents unsatisfactory
quality so that the consumer may return (or repair) lots of this quality at the producers
expense then the consumer is justified in setting kr(pZ) = 0 and using the simple model

above,

To indicate the relation between the solution grOHOIed bhere and the Bayes solution we

introduce the prior distribution o(p) and

|
R = [R(p)o(p)dp
°© Py 1
= KG () o(p)dp + K(py)J w(p)dp (12)
o P

[o]

where 0 < pi <p, < pé <1, pi and pé being determined by the mean value theorem. Instead
of choosing the sampling plan minimizing R, the Bayes solution, we have proposed to
minimize one of the compoments of R (if our p chosen equals p') and tried to reduce the

other by a suitable requirement to the acceptance probability.




For the Bayes solution we know that P(po) —> 1/2 with increasing lot size. If the prior

distribution is not completely known and if both ka(p) and kr(p) differ from zero it
seems therefore reasonable to require that P(po) = 1/2 and to minimize either K(pl) or
K(pz) depending on which term of (12) is considered most impertant, A comparison of the

Bayes solution and the one presented here has been given by Hald [ﬁ].

As the third important special case we therefore consider minimization of (3) or (6)
under the condition P(po) = 1/2. This may be of particular interest in cases where

one department delivers goods to another within the same firm. The costs of the receiving

department are expressed by means of ka(p), the costs of the delivering department by

kr(P)’ and the costs of the inspection department by ks(p).

In the above discussions costs have been expressed as functions of p. It had been more
correct, however, to regard costs as functions of p and x, the number of defectives in
the sample, but since x = np + 0(¥n) the formulation used may be considered as an
approximation sufficiently zood for practical purposes in view of the considerable

uncertainty often connected with the choice of the parameters in the model.

3. The exact solution.

Since the three cases are of the same mathematical structure a common solution will be

given,

Let § (equal to p, or pz) denote the quality for which costs should be minimized and
let pﬂ'@qual to p_, Pys OF pz)denote the quality for which the acceptance probability
has been specified. The problem then consists in finding (n,c) so that K(p) is minimized

and at the same time P(p*®) = P*,

P* being a given number. This problem is similar to
Dodge and Romigs problem for the LTPD plans and it will be solved here along similar

lines as in Hald [7].

Setting M = Np* we have
c
M, (N-M N
PL(P™) = H(c,n,p*,N) = I () <n-x)/ (n) = @ (13)
X=0
which for given N defines a relation between n and c. The solution of (13) with respect

to n or m = np* for given p* and P* will be denoted by m = m oM
b

Multiplying (1) by p* we find

z = pR(B) = mk_(B) + (M-m) (k (BIP(B) + k_(BIQ(B)) (14)

which is the function to be minimized subject to condition (13). The probability of

acceptance is here defined as c
A Ny aX aD-X
P(B) = B(e,n,B) = T ()" § . (15)

X=0
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In the following we shall suppress the argument p in (14) and write

A

z = m(k -k ) + (M-m) (k -k )P + Mk . (163

For a given M the solutionm = m of (13) is inserted into (16) which makes z a

c,M
function of ¢ alome, z(c) say. The condition for z(c) to be a local minimum is that

Az (c-1) < 0 < rz(c) 1)
where Az(c) = z(c+l) -~ z(c). From (16) we find

Lz

(ks-kr)Amc,M + M(ka_kr)APc - (ka-kr) A(mc,M Pc,M)

M
’
= (k_-k_) [-MAPC’M + Mmoo+ A PC’M)] (18)
where
A=k (@) - R (B)) /(R (B) - K (B)) (19)

and P = B(c,m/p*,p) like m is a function of c,

Introducing the auxiliary function

Alm + A(m_ P ) lm
_ c,M c,M c,M _ c,M
F e = 2P o *O P T (20)
c,M c,M

substituting (18) into (17) and "solving" for M lead to the fundamental inequality

F(c-1,M) <M < F(c,M) (21)

tozether with

(k -k )OP

-1

M > 0 and (kr-ka) APc,M >0 (22)

as the conditions for ¢ and n = m M/p* to be the optimum plan for lot size N = M/p*,
>

It has only been proved that (21) and (22) are the conditions for z(c) to be a local
minimum. A similar analysis may, however, be carried out by means of the difference
operator Aiz(c) = z(c+i) - z(c). The condition for z(c) to be an absolute minimum is

that Aiz(c) >0 for i = 1,2,...,n-c, and Ai(c~i) <0 fori=1,2,,..,c. It is easily seen
that sufficient conditions for these inequalities to be fulfilled are that z(c) be a

local minimum, i.e. (21) is fulfilled, and furthermore that F(c,M) be a non-decreasing

function of ¢, since the inequalities

M F(c,M) 5 F(ct+l,M) B oo F(c+i-1,M) !

by addition of all the numerators and denominators lead to

XAimc M + Ai (m

AiPc >M

P o)
c,M ¢c,M @3)

M = F(c,M)
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(I have not succeeded in finding general conditions for F(c,M) to be a non-decreasing
function of ¢, In all cases investigated it has been found that the local minimum defined

by (21) and (22) is also the absclute minimum).

The solution obtained may be used in two ways: (1) To find (n,c) for a given N, and
(2) to find (n,N) for a given c. Since the solution is given as an implicit function of

N it is not as well suited for the first purpose as for the second.

To find an optimum plan (n,c) for a given lot size N we first guess at a value of ¢,
which then is used to compute mc’M from (13), Pc,M from (15), and F(c,M) from (20).

If M = Np* satisfies (21), the value of c chosen is the optimum one, otherwise a new
value has to be tried. This procedurs is very tedious, and it is therefore important to

develop approximations giving c¢ and n as explicit functions of N as done in section 4.

The solution is much better suited to a systematic tabulation of optimum sampling plcns

with ¢ as argument. The inequality (21) shcws that for each c there exists an "' op timum

interval" for M and within that interval a relation between m and M is given by (13).

The same idea has been given by Dodge and Romig [}] in their graphical presentation

of the LTPD sampling inspection plamns.

The upper limit of the interval for M having c as optimum acceptance number is deter-

mined as _solution to_the equation M = Ff{c,M). The solution is obtained by iteration

starting from ¢ and B which is found from the equation
>

c %
B(c,m) = I ™™ %7 = p* (24)
x=0 x!
since the Poisson distribution may be used as approximation to the hypergeometric

distribution for large M and small p*., This leads to
1 L2
m = = N (2¢ + 2), (25)

c,m 2 -p¥

=

i.e. half the 1 -~ P* fractile of the X2 distribution with 2¢ + 2 degrees of freedom,

so that m_ ., may be obtained from existing tables.
>

From (c,m_ ) we compute
c,®
u' = F(e,@)

by means of (20), m1 = 2 g F(c,Ml), and so on. This procedure has been

m, vl from (13), M
b
coded for an electronic computer and the attached tables have been constructed in that

ways As stopping rule for the iteration has been used the criterion

it - M| < 0.0005 min ff,M't

},-
: g i+l
The solution has then been given as M = M and m = m.oM
7

m




Simce the hypergeometric distribution in (13) is difficwlt to handle an approximation

developed by Wise [8] has been used in the computations. This is based on the binomial

approximation
PP m m = M-x

Brend Moy . c M Cmp X n o o
(e,M, 7 )= 2 (x) "N (1 N = P (26)
X=0

to (13). The unknown m, is found by iteration according to Newtons method. From

m, an approximation to m = n. M is found by :'ecans of Wises formula
>
=m Qe M 273
m=m N TN 2400 275
where
Q=N-( - 1)/2,
1 2 1 2 1
S = CT?E - 1+h)M-c)” + (h - E)(c + 1)° - (1-2h) EM—C-l)c»%] L

and h = m /M.
o

For cach plan tabulated the condition (13) has been checked by means of Wises approximation

H(c,n,p*,N) = B(c,M;h) + (f)hc(l-h)M"c -—~i§;5%hjbw"g—;*“ww 28)
24(1-h)Y"(n - 5)“
where
2 . 2 j 2
£ = (M-c-1)ch(l-h})(1-2h)~h"(2-h) M-c) -ll +c (c+2) (1-h) " (1+h)
and
c hus M-1
h = (n«z)/<p*- T
quite

The two approximations work satisfactory cven forf small N. By using them, however, p¥,
the fraction defective of the lot, is treated as coniinuous whereas it ought to take on
only the values X/N for X = 0,1,...,N. The effect of this is negligible apart from
cases with small values of p* and N vhere the approximations may lead to a2 sample

size nearly equal to lot size in stead of total inspection. In extreme cazes this has
been corrected, but it has not been attempted in general to work out the exact solution
from the hypergeometric distribution for small M because its value seems very limited

from the point of view of applications of the tables.

For large N the Poisson distribution may be used as epproximation to both the hyper-
neometric and the binomial distribution in (13) and (15) respectively. Also the
original problem may be such that the Poisson distribution is the appropriate one te
use, i.e. if quality is measured in defects per unit in stead of in fraction defective.
For these reasons the "Poisson solution” has also been tabulated. Since mc,M in this
case is a function of c only, see (25), we get
AMm  + Am P )
M = c c ¢ , @9

AP
o4
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where
[

p.4
Pc=2e"m£‘:~?—, r

(30)

2

"N
=
X=0 P
which means that M, the upper end-point of the interval in which ¢ is the optimum
acceptance number, is determined explicitly as a function of c. It is therefore
possible to give a much more compact tabulation of the Poisson solution than of the

hypergeometric one.

In the following sections it will be discussed how to use the Poisson solution to

obtain approximatiens to the hypergeometric or the binomial solution.

As discussed in section 2 it may happen that tectal inspection is cheaper than sampling
inspection for lots of quality P when > 1, see (8) and (9). In such cases the
cheapest szmpling plan has nevertheless been tabulated but the sample size has been under-

lined to indicate that total inspection is the cheaper solution,

A few remarks might be appropriate here regarding the definition of the acceptance
probabilities for p = P and p = p¥*, respectively. For quality p¥ the specified
acceptance probability P* has been defined by means of the hypergeometric distribution,
see (13), which means that this probability refers to a series of lots all of exactly
the same quality p¥. For quality P the acceptance probability P($) has been defined

by means of the binomial distribution, see (15), which means that this probability is
the average probability of acceptance for a sexies of lots of varying quality, the lots
being produced by a binomially controlled process with P as true fractién defective,
This distinction is the one introduced by Dodge and Romig [y] as the Type A and B

probabilities of acceptance.

Other combinations of binomial and hypergeometric probabilities are obviously possible
and these might be supported by reasonable but not more convincing arguments. We have
therefore kept to the definitions used by Dodge and Romig. For n/N < 0,10 the

distinction is of no practical importance.

4, The approximate solution,

The procedure in arriving to an apprcx’mate solution giving c and n as explicit functions
of N will be first to solve the problem for N —> =, treating all variables as continuous,
and then to correct the asymptotic solution to cbtain better approximations for small lot
sizes. Similar results have previously been obtained by Hald L7] for the Dodge-Romig

LTPD sampling plans.

The asymptotic relation between ¢ and m = np¥* is obtained by solving the equation

B(c,m) = P* which has the solution
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m=c+1+uVerl +@® -1)/3 + 0(1/ V3) (1)
or 2
c=m-uv¥m+ U -4)/6 + 0(1/ Vm) (32)

vhere u = uQ* denotes the Q* = 1 - P* fractile of the standardized normal distribution.
This result follows immediately from the Fisher-Cornish expansion of the XZ fractiles

and the relation 2m = xé_)(_(2c+2).

As shown by Ilald [7] the Poisson soluticn may be adiusted to give &n approximete solution

to the corresponding binomial equation B(c,M,mb/M) = P¥*
m = m(l - =5 (33)

which in turn may be ra22d to find the required solution to (13)

m=c -C . p*
m, o= {m - =57 0@ - mgﬁ & - 50, (34)

For any given ¢ we may thus by means of the Poisson solution m obtain an approximate

solution to the =nrresponding hypergecmetric equation (i3).
& hyperg 1

To find m as & function of M we rewrite (16) on the two forms

N
]

(k -k ) (1A (m = 5 , B-m)Q + M5 ), B <p% (5)

and

N
1

(k -k ) A 1+ 5 GEm)P + MY, ), P> p%, (36)

71,72,51, and 62 being defined as in (4 and (7), introduce asymptotic expansions

for Q and P in terms of m for m -—> « and solve the equation dz/dm = O,

The first step is to find an asymptotic cxpansion of P = B(c,n,ﬁ) for m = np¥* —=> o
which means that also ¢ —> = according to (32). Introducing r = f/p*, approximating
the binomial by the Poisson distribution P = B(c,nP) = B{c.™m), and using the asymptotic
expansion developed by Blackwell and lodges [9] we find for r < 1

- N - S S - g 2= -rm)”! ;
Q=1 - B(c,tm) = o= == exp [-rm + ¢ - ¢ log o} (MHO((emtm) 7)) (37)

For r > 1 we find a similar expamnsion for P the only differcnce being that c-rm has to
be replaced by rm-c. Both Q for » <1 znd P for r > 1 are "tail probabilities" of the
same kind describing the producers rick at quality level rp* (r < 1) for fixed consumers
risk at level p¥, and the consumers risk at level rp* (r > 1) for fixed producers rick

at level p¥*,

The two forms of z may therefore be considered as limear functions of y, say,

y = m+ yQ-m) £(m), (38)
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f(m) being defined by (37) with c-rm replaced by lc-rml, and the equation dz/dm = O

consequently has the same solution as dy/dm = 0. Solving the equation

dy/dm = 1+ yM-m)f'(m) - yf(m) = O
we find
Mom=.loxf@ 1 1-y£ (m)
7 £' ) 7E(m) (-£'(m)/£(m))
or
log(M-m) = - log £(m) - log(-dlog £(m)/dm)+ log(l-y£(m))-log 7. (39)

This relation gives us M as a function of m and it is of exactly the same form as the
one derived for the Dodge-Romig LTPD plans by Hald l?]. It follows that the asymptotic

axpansion is 1

log(M-m) = am -+ o, ym +% Jog m + ay - logy +0(m 2 ) (40)
where

O =x - log r -1, a, = u log r,

2
n

1 2 1,2 r(x- log r - 1
3= u - 6(u - 4) log r - log —S—TT:;?-Viﬁ-—l B

and u = u the Q% = 1 - P* fractile of the standardized normal distributionm,

Q*’
Formulas (31), (34), and (40) give good approximations to their exact solution for M > 15
if r is outside the interval (0.5, 1.5), p* = 0.10 and P¥ = 0.10, 0.50 or 0.95, They
should be used in the following way: For ¢ = 0.5, 1.5, 2.5, etc.m is computed from

(31) and M from (40) to obtain intervalg for M corresponding to every integer value of

c. For each integer value of c we then compute m from (31) and use (34) to determine

the relation between mh and M within the given M-interval.

Considering M as function of m and y, M = M(m,y) say, (40) gives the simple and

important result that asymptotically
M(m,7) = M(m,1)/7 , (41)

i,e. the sampling plan for lot size N and cost constant ¥ equals the plan for lot

size Ny and cost constant 1,

It is therefore only necessary to tabulate M by (40) for 7 = 1.

Whereas the prccedure indicated above is the more simple for a complete tabulation of
sampling plans corresponding to all lot sizes we need an inversion of the formulas to be
able to compute the plan corresponding to a given lot size. The inversion of formula

(31) leads to formula (32). As shown by Hald l7| the inversion of (40) leads to

N

m = le+{32ﬁ+53logx+ﬁa+ﬁs-l—:}-"‘;§ +36-—1ﬁ+0(x ) (42)
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1

where x = log M, B; = llal, By = = a2/a13/2 » By = - 51/2, . ' -

2 R
By = (log @ + azlal - 2a3 + 2 logy )/2a1, }35 = - B2/4, and Bg = ;35(2-2011[34 + a2/2a1).
From a given M = Np* we compute m by (42) and c by (32). Choosing the nearest integer

value of ¢ we next compute m by (31) and the adjusted ny by (34) which gives n =mh./p*.

Numerical investigations have shown that (42) leads to rather accurate results for
P* = 0,10, p¥s50.10, r £ 0.5 and M > 15 whereas it should not be used for P*¥ = 0.50 or
P¥ = 0,95.

Asymptotically the main results are that sample size increases linearly with the

loparithm of lot size and that the highest allowable fraction defective in the sample

converges to p*, the difference beinz of order 1/ Vo

Considering m as a function of M and y, m = m(M,y) eny, (42) shows that asymptotically

m@y) = mQ1) +18L @3)
1

i.e. sample size is a linear increasing function of logy for ziven lot size..

It follows from the asymptotic expansions that for the optimum plans vlle have

log £(m) = - logM - m) - log(r ~ log r - 1) - logy + O(m z )

or -
£(m) = L (1 +0m 2)) (44
M-m)y(r-log v - 1)

which means that the risk of the producer or the consumer, whichever has not been

fixed, asymptotically tends to zerc .izyersely proportional to lot size,

Inserting this result into (38) gives

N

y= m-+ -+ O(mh ) (45)

r - logr -1

which leads to the followiny asymptotic expressions for the minimum costs

z~k(m+-l—)+k(M-m-~]-'—), p < p* (46)
S al a al
and i 1
z ok (M +=)+k M-m-=), 8 > p~ 7
S (11 T (11

In the important special cases with ka(ﬁ) = 0 and kr(ﬁ) = 0 it will be seen that
the minimum costs asymptotically equal sampling inspection costs, ksn, plus a constant,

ks/alp*, i,e, apart from sampling inspection costs the minimum costs are independent of

lot size,

In the following sections some special cases will be discussed.

e
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5. LTED plang with minimum producers_costs.

LTPD plans are here defined by fixing the Lot Tolerance Per Cent Defective, 100p2,
and the corvespondiug probability of acceptance, the consumers risk P(pz), which

traditionally is chosen as 10 per ceut.

As shown in section 2 the optimum plan may always be obtained by minimizing the

cost function written on standavrdized form
R (@) = n+ 7 @-ndQ(p,J. (48}
FTor y - 1 we get the Dodge-Romig LIFD plans.

The tables chow the exact solution computed as described in section 3 for five values
of v = pl/p2 chosen arong the values r = 6.1, 0.2,,.., 0.7. and for 7 = 1 and 3, giving
a total of 10 % 5 ¥ 2 = 100 tables. In cach table the relation between N,n, and c has
been given, cupplemented by P(pl} which mzkes it easy to compute K(pl). The same 20
values of ¥ between 30 and 200,0C0 have been used in 2ll the tables. Plansc have been

<

computed only for ¢ £ 99.

Originally it was intended to ;ive a ccmplete tabulation in accordance with the
theoretical solution in section 3, but these tables proved to take up too much space,

1 Ll

see Table 1 for an ewcmplc, The structure of the solution is, however, clearly

©

displayed in this table which is cherefove useful in discussing methods of interpolation

in the more coupact tables published here. Table 1 shows corresponding end-points of
M- and n-intervals for cach ¢ = 0,1,2,... with tha modification that large n-intervals

have been cubdividcd, ¥ hes been dnterm’red to threce significant figurces only.

Tahle 1

LTPD plans with minimum producers costs. 100p2 =1, lOOpl = 0,1, y = 1

" S I % N "h

1 - 59 ALl - .
60 - 125 59 - 105 o | 19
126 - 259 1.5 - 152 0 | 128
260 - 537 153 - 187 o ! 180
53¢ - 1116 188 - 207 0 230 1250 205
1119 - 2040 341 - 361 1 | 360
2060 - 3730 362 - 373 1 | 389 3770 373
3730 - 11900 508 - 323 2 § 532 11700 523
11900 - 35000 656 - 652 3 f 668 38200 663
39000 - 131000 793 - 796 4 i 79 128000 796

/Eor 100 P, = 0.5, 1,2,3,4,5,7,10,15,20,
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It will be seen that n jumps to a new and higher level each time c increases by 1, the

jumps being of approximately the same size, On each level n is an increasing function {
of N, the slope, however, being a decreasing function of c¢. This also follows from
(34) since m -~ ¢ for given ¢ iec a positive constant which only increases as V¢

whereas M increases as e°. This is clearly brought out by Fig. 1.

In view of this picture it is clear that the correct v~lue of ¢ has to be determined

before interpolation with respect to n can be carried out.

Looking at Fig., 1 it will be seen that _f the given N is between two tabular values

of N with the same value of ¢ then n may be determined by linear interpolation.

If the pgiven N is between two talular values of N with consecutive values o7 c, then

the'nearest"” ¢ value ig chosen, but n cannot be determined by linear interpolation.
We may, however, use (34) to detersmine an approximate value of n. Denoting the left

hand side of (34) for ziven ¢ by m(4) wa have approximately

n(M, ) P
1 n-c ] 1 2

— . s e ae— =S B - —ee v

) 1+ 5 (M Ml)~1 5 ) (£9)
from which we may easily find mﬂﬂl).
Suppose that N1 = 1500. Table 1 shows that ¢ = 1 and linear interpolation gives
n = 349, From the corresponding less detailed table we see that we have to choose
between ¢ = 0 and ¢ = 1, Chooging ¢ = 1 the problem is to determine n, from N = 2000

1
and n = 361, Using (49) with ¢ = 1, m 2xm(4) = 3.061, M = 20 and Ml = 15 we f£ind

n) = 361(1 - 1,30 x 0.017) = 353,

In the third case the given N is between two tabular values corresponding to c-values

differing more than 1. ‘This will ordinarily only happen for large values of ¢ for

which n is nearly constnn%, i.e. independent of N for given c. The value of ¢ is then
determined by linear interpolation with respect to N and after rounding to the nearest

integer n is determined from the c-value found by linear interpolation with respect to c.

In 2ll cases interpolation ought to be linear in lo; N in stead of in N, at least for
large N, see {40), but it is hardly the worth while to use logarithms, if the purpose

is to look up a sampling plan for application in practice.

The proposed method of interpolation will ordinarily give the correct value of c but
may lead to a value differing T 1 from the correct one. As pointed out above it is
essential to use the right method to determine n when ¢ has been found to secure that

P(pz) = 0,10, If these rules are follow.d the plans deteimined by interpolation will

be optimum or nearly so since the minimum of the cost function is rather broad.




- 17 -

The Poisson solution has been given for ¢ £ 99 with the modification that tabulation has
been stopped when M exceeds 50.000. Because only an abridged version is published

the last figure for M given in a column may be less than 50.000 éven if ¢ <399, This

means, however, that M > 50,000 for the next entry. M has been determined to three

significant figures.

Table 1 shows how the Poisson solution may be used to obtain sn approximation to
the hypergeometric one., The figures for n, and Nl have been found from the Poisson

table as n, = m/p2 = 100 m and N, = M/p2 = 100 M, N, giving the upper end-point oi

1 1
the lot gize interval for the corresponding c. By means of (34) the Poizson cample
size has then been corrected leading to ny which is a good approximation to the

hypergeometric solution apart from the first two values.

It should be observed, horever, that the example in Table 1 has been choosen with the
purpose to dcmonstrate the diccontinuity of the solution wherefore it is somewhat extreme
in various respects. For larger values of P, and r = pllp2 the discontinuity will be
much less pronoun:ed since the height of the steps decreases when P, increases and

the width decreases when ¥ increases. On the other hand the approximation obtained

from the Poisson solution beccomes poorer with increasing P, and r.

The "point-tabulation used here may casily be transformed to an "interval-tabulation’,

in various ways. It is customary in practice to set up intervals for N and use the

game sampling plan for all N within an interval. This means, however, that the
condition P(pz) = 0.10 can be upheld only for one value of N in each interval, Since
P(pz) for given (n,c) is an increasing function of N two ways of constructing intervals

scem reasonable,

(1) The tabular values of N are considered as "midpoints' of the following intervals;
P

N Interval
100 85 - 150
200 150 - 250
300 250 ~ 400
500 400 - 600
700 600 - 850
The result will be that Pf?z) on the average over the interval equals 0.10.

(2) The tabular values of N are considered as endpoints of an interval vwhich means
that P(p2)§ 0.10 for all N, This is cne of the principles used by Dodge -and Romig [1]

in constructing their interval-tables.

It should be noted that the effect of N's variation is small when n/N is small,
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The plans have been tabulated for two values of y only, y = 1 and 7 = 5. Plans for
other values of y may be obtained from these tables by using formula (41) in the

following way:

For y < 3_and a given N compute N* = N and look up the plan for N* in the table for =1,

For %S_ 7510 and a given N compute N*=Ny/5 and look up the plan for N* in the table for =5
As shown in section 4 the first rule is exact for N = « and all values of y. Numerical
investigations have shown that it works remarkably well also for finite N and small

values of 7 . By means of the two tablcs and the corresponding rules all values of

7 < 10 have thus been accounted for which probably is sufficient for most practical

purposecs.

Using these rules the largest deviations from the exact solution must be expected

to cccur for values of 7y around 3. It should also be noted that the deviations

increases with r = p1/p2. The table for y = 1 gives the right or too large an acceptance
number when used for y > 1 and the right or too low an acceptance number when used for

¥ < 1, Similar results are valid for 7y = 5.

To demonstrate how the formulas work in the worst case with respect to y plans for
7 = 3 have been derived both from y =1 and 7 = 5 in Table 2. It will bee seen that
the values of ¢ found in most cases deviate at most by 1 which means that one of the

plans founl in the optimum one and the other one is nearly optimum.

As an example suppose that lots of 1000 items each are submitted for inspection and that
the LTPD is 5 % and average good quality is 1 %. If rejection means sorting and the
costs of sorting are the same as the costs of sampling inspection per item then

y =1 and the table shows that the optimum plan s n = 127 and ¢ = 3. I1f, however,
sorting costs are only half of sampling inspection costs, i.e. 7 = 0.5, then the
same table should be used with N¥ = 0.5 N = 500 which gives the optimum plan n = o
and ¢ = 2,

1f rejection means rework of the whole lot and the costs of rework per item equals the
double of inspection costs, i.e. ¥ = 2, then the table should be entered with

N* = 2N = 2000 which gives a sampling plan of n = 155 and ¢ = 4. Had y been 5 instead
of 2 then N* = 5000 leads to n = 207 and ¢ = 6. In this case, however, the table for
y = 1 should not be used, since the exact solution; n = 176, and ¢ = 5 has been

given in a separate table for 7y = 5.
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Table 2.

LTPD plans with minimum producers costs,
100 Py = 5, 100 P = 2,

Plans for ¥ = 3 computed from ¥y = 1 and 7 = 5.

N N¥* = 3N n c N* = 0,6N n c

30 co 411 .- 18 12 o]

50 150 All - 30 23 0]

70 210 66 1 42 37 1
100 300 94 2 60 57 2
200 600 148 4 120 93 3
300 900 198 6 180 149 5
500 1500 248 8 300 178 6
706 2100 274 .9 420 227 8
1000 3000 323 14 600 286 10
2000 6000 396 14 1200 358 13
3000 9000 443 16 1800 384 14
500C 15000 490 18 3000 459 17
7000 21000 513 19 4200 484 18
10600 30000 536 20 60C0 531 20
20600 60000 605 23 12000 602 23
30000 .90000 550 25 18000 625 24
50000 150000 695 27 30000 671 25
70000 210600 717 28 42000 694 27
100000 - - - 50000 739 2%
200000 - - - 120000 806 32

6. IQL plams.

1QL plans are here defined by fixing the Indifference Quality Level, IOOpo, and

corresponding probability of acceptance, P(po),which is chosen as 50 per cent,

As shown in section 2 the optimum plan may always be obtained by minimizing the

function written on standardized form which is either
KO(Pl) = u+ 7(N‘“)Q(P1): Py < Py
for minimizing the producers costs, or
Ko(pz) = u+ 7(N'“)P(P2): P2> pO’
for minimizing the consumers costs,
Putting 7 = 1 in (50) we have the ccst function comsidered by Weibull [2] and 17
Marbéck [3].

the

cost

(50)

(51)
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For the system defined by (50) the tables show the exact solution computed 23
described in section 3 for 100 P, = 0.5, 1, 2, 3, 4, 5, 7, 10, 15, for five values i
of v = P1/PO chosen among the values r = 0.2, 0.3, ..., 0.8, and for y = 1 giving

~ total of ..5 tables.

The rewmarks regarding the LTDP plans are a2lso valid for the IQL plans with the
modificatior that all approximations work better here. In particular it should be
noted that since ¢ - m = 0.67 the incrcase of n with N for given ¢ iz without practir:l

importance apart from the cane c¢ = 0.

The hypergeometric solution has not been given for the system defined by (51) since
this is of leecs practical importance. If, howaver, such a plan is desired it can
be found approximately from the Poison solution which has been tabulated for both

systems,
Tables are given for 7 = 1 only since these may be used to find plans for all
7 ¢ 10 by m2anc of the rule stated in scction 5,

2. AQL plzns with minimum contime2rs Costs.

AQL plans are here defined by fixing the Acceptable Quality fevel, 100 p,, and the

corresponding probability of acceptance, P(pl), which is chogsen as 95 per cent.

As shown in cection 2 the optimum plan may always be obtained by minimizing the

cost function written on standardized fowm

R () = n+ 7(N-n}P(p,). (523

The tables show the exact solution cmputed as described in section 3 foxr 100 Py =
c.1, ¢.2, 6,5, 1, 2, 3, 4, 5, 7, 10, for five valuss of r = pzfpl chosen among the
values r = 1,5, 1.7, 2.0, 2.5, 3.0, 4.0, 5.0, 6.0, 10.0 (with small modifications),
and for y = 2 and 10, giving a total of 10 x 5 x 2 = 100 tables. The tables contain
N, n, ¢, and 100?(p2),

It should be noted that fcr this syntem of plans n is 2 decreasing function of N
for given c, seec {34}, since m - ¢ <O, Taking this faect inte ~rcomnt tha methods
of interpolation are the came ns dexeribed for the LIPD plaas with the modificarion

that (49) should he replaced by

, m=C 1 1 1

ER S T R M1-0,6c)(

the correction term - 0.6c having beer found by rumerical investigations.

tof o
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The cost constant y is defined by ( V) or in the simplest case as ¥ = ka(pz)/ks(pz).
Usually we further have that ka(p) = ap and setting ks(pz) =g we find y = apzls.

The fraction P, = s/a, i.e. the ratio between sampling inspection costs per item

of the sample and the costs resulting from accepting a defective item therefore

together with lot quality Py determines y = p2/po in the most important case.

For y .- 5 plans should be found from N* = Ny/2 and the tables for y = 2, whereas for
5 sy 20 N* = N;/10 and the tables for ¥ = 10 should be used.

As an example consider a case where sampling inspection costs per item are 15 cents
and costs of accepting a defective item are 10 dollars, i.e. P, = 15/1000 = 0,015.
Further let AQL = 1 % and let typical bad quality be 3 % defective,i.e. Py = 0.01
and P, = 0.03. These assumptions lead to y = pszo = 2, For lots of size 10.000 the
table shows that the optimum sample size is n = 789 with ¢ = 12, If sampling costs
had been 30 cents per item instead of 15, y would have been 1 and the sampling
plan is found in the seme table for N* = 5000 which gives n = 645 and ¢ = 10, For

7 = 4 one similarly finds N* = 20,000, n = 859 and ¢ = 13,

8. The CC-curve,

The tables always give two points on the OC=curve.

Since Py,2 Psyo and Pgg usually have great practical interest a compact tabulation

of these values - or rather of the values of n ziving specified values of the three
quantities - have been given in a set of separate tables based on the binomial
distribution. After having found a sampling plan it is easy tc look up the three

points on the OC-curve in these tables.
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Single sampling tables with consumers risk of 10 %

and minimum producers costs.

The tables on pp. 25 - 34 z2re based on a hypergeometric consumers
risk of 10 %, P(pg) = 0.10,a binomial producers risk, Q(pl) = 1-P(p1),

and minimum producers costs

K(p,)

]

nk_(py) + (¥-n)(k, (p,)P(p;) + x (p )alp,))

(k (py) - x, (p)(n + (W-n)y,Q(py) + Fiyp)
where
k(py) -k, (pq) ; k,(py)
Y17k (p,) -k (p) " 1Tk (py) - K (py)

The tables give corresponding values of N, n, ¢ and 1OOP(p1),

(if 1OOP(p1) > 99.95 it has been recorded as 100), for ¥ =1 and 5, and

for the following 50 combinations of 1OOp2 and IOOp1 H

100p, 100p,
0.5 0.05 0.1 0.15 0.2 0.25
1 0.1 0.2 0.3 0.4 0.5
2 0.2 0.4 0.6 0.8 1.0
3 0.3 0.6 0.9 1.2 1.5
4 0.8 1.2 1.6 2.0 2.4
5 1.0 1.5 2,9 2.5 3.0
7 2.1 2.8 3.5 4.2 4.9
10 3.0 4.0 5.0 6.0 7.0
15 4.5 6.0 7.5 9.0 10.5
20 6.0 8.C 10.0 12.0 14.0

Methods of interpolation have been discussed in section 5.
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The tables may be used foz'ya # 1 and fi £ 5 in the following way:
For3”1<3 compute N¥ = Nyi and use the plan for N* and;‘l =1, For 3 g;ylg 10
compute n* = in /5 and use the plan for N* and Xi = 5,

The tables on pp. 35 - 37 are based on the same assumptions with the
only modification that the consumers and the producers risks have been
computed from the Poisson distribution. For ¢ £ 99 m = np2 and M = sz
have been tabulated for M « 50,000 as functions of ¢ and r = Py / Py for
r = 0.05, 0.10,.4.,0.70 and for yi =1 and 5. The optimum plan is (c,m) for
M(c-1)< M < M(c).

The tables may be used forz‘l = 1 and Y 1 £ 5 in the following way:
For ¥, < 3 M(c,Xi) = M(c,l)/xi and for 3 < ¥, £ 10 M(c,Xi) = M(c,5) 5/}1.

The tables may also be used tov find approximations to the plans
defined above since N = M/p2 and n, = mh/pz,

where

( _m=c¢_)( _m=-c P2,)
My = (M- T Py (Y- o (1-3 )) ’
n, indicating the approximation to the "hypergeometric solution."”

Notice that underlining of a sampling plan means that total inspection

is_cheaper than sampling inspection but that the plan tabulated is the

cheapest sampling plan available,
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Single_Sampling Tables for LTPD = 0.5 % and Y = 1.

100p, 0.05 0.10 0.15 0.20 0.25

N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n c 100P
100 411 - - 211 - - 411 - - Al - - aml - -
200 180 0 91.4 i 180 O 83,5 180 O 76.3 180 O 69.7 ; 180 0 63.7
300 235 0 88,9 235 0 179.0 235 0 70.3 235 0 62,5 i 235 0 55.5
500 300 0 86,1 ! 300 O T4.1 300 O 63,7 300 O 54.8 300 O 47.2
700 337 O 84.5 337 O T1l.4 337 0 60,3 337 0 50.9 337 0 43.0
1000 368 0 B83.2 0 368 O 69.2 368 O 57.6. 368 O 47.9 368 O 39.8
2000 410 0 81.5 673 1 85.4 i 673 1 T73.2 673 1 61.0 898 2 6l.1
3000 706 1 95.1 1 706 1 84.2 i 951 2 82,7 951 2 70,3 {1177 3 66.0
5000 733 1 94.7 ¢ 994 2 92.1 1239 3 88.2 1472 4 82.5 11697 5 T4.6
7000 745 1 94.6 1266 3 96.0 11507 4 92.1 1741 5 86,0 (2192 7 81.2
10000 | 1028 2 98.5 {1286 3 95,8 1774 5 94.6 2240 7 91.5 2690 9 85.8
20000 | 1045 2 98.4 1565 4 97.8 12296 T 97.5 2995 10 95.8 13898 14 92.9
30000 1318 3 99.5 11827 5 98.9 2553 8 98,3 3255 11 96.6 14390 16 94.5
50000 1325 3 99.5 12085 6 99.4 2809 9 98.9 13973 14 98.4 5329 20 96.9
70000 | 1327 3 99.5 2091 6 99.4 3055 10 99.2 4217 15 98.7 16022 23 98.0
100000 1590 4 99.9 2341 T 99.7 13298 11 99.5 4458 16 99.0 (6468 25 98.5
200000 g 1594 4 99.9 12590 8 99.9 :3543 12 99,7 {5159 19 99.5 (7627 30 99.3
Single_Sampling Tables for LTPD = 1% and &= 1.

100p1§ 0.1 0,2 0.3 0.4 0.5

N - n ¢ 100P n c 100P n c 10QP n ¢ 100P n ¢ 100P
50 211 - - A1l - - 111 - - A1 - - a1l - -

70 68 0 93.4 68 0O 87.3 68 0 81.5 68 0 76.1 . 68 O Ti.1
100 90 0 91.4 90 © 83.5 90 O T6.3 90 0 69.7 90 0 63.7
200 136 0 B87.3 | 136 O T76.2 | 136 O 66.5: 136 0 58,0 | 136 O 50.6
300 160 0 B85.2 | 160 O T2.6 | 160 O 61,8 160 O 52,7 160 0O 44.8
500 184 O 83,2 | 184 O 69.2 @ 184 O 57.5 184 O 47.8 184 © 39.8
700 195 0 82.3 | 195 O 67.7 316 1 T75.5 316 1 63.9 i 316 1 53.1
1000 205 O 81.5 336 1 85,4 336 1 73.3 336 1 61.1 449 2 61.1
2000 | 361 1 94.9 | 488 2 92,4 | 607 3 88,8 607 3 77.3 720 4 70.7
3000 ¢ 369 1 94.7 @ 502 2 91.9 | 626 3 87.9 860 5 86.6 972 6 78.3
5000 513 2 98.5 | 642 3 95.9 : 886 5 94.7 (1119 7 91.6 1344 9 85.8
7000 518 2 98.4 | 7715 4 97.9 1017 6 96,4 1251 8 93,2 (1590 11 89.2
10000 522 2 98.4 | 782 4 97.8 (1147 7 97.6 1496 10 95.8 ;1948 14 93.0
20000 660 3 99.5 916 5 98.9 {1281 8 98,3 1865 13 97.9 12430 18 95.9
30000 662 3 99.5 1043 6 99.4 1406 9 98,9 1989 14 98.4 2781 21 97.3
50000 794 4 99,9 1169 T 99.7 11648 11 99.5 ;2227 16 99.0 3242 25 98.5
70000 795 4 99.9 1171 7 99.7 1768 12 99.7 2460 18 99.4 13472 27 98.9
100000 796 4 99.9 {1294 8 99.9 ;1770 12 99.7 :2578 19 99.5 ;3811 30 99.3
200000 924 5 100 1416 9 99.9 {2007 14 99.9 2923 22 99.8 54373 35 99.7
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10091 0.2 0.4 0.6 0.8 0

N n ¢ 100P n ¢ 100P n ¢ 1loop n ¢ 100P n ¢ 1CoP
30 All - - All - - All - - All - - All - -
50 45 0 91.4 45 0O 83.5 45 0 76.3 45 O 66.7 45 0 G3.0
70 56 0 89,4 5 0 79,9 56 0 71.4 56 O 63, 56 O 57.0
100 68 0 87.3 68 O 76.1 68 0 66.4 68 O 57.9 68 0 50.5
0] 87 0 84.0 87 0 70.6 87 0O 59.2 87 0 49.7 a7 0 43,7
300 95 0 82,7 95 0O 68.3 Q5 0 56.5 152 1 65.7 152 i 55.¢C
500 102 0 8l.5 167 1 85.5 167 1 73.5 167 1 61,4 224 2 561.2
700 74 1 95,2 174 1 84,6 235 2 83. 235 2 70.5 254 3 0.7
1000 180 1 94.9 243 2 92,5 303 3 88.9 303 3 77.4 359 4 70.¢
2000 254 2 98.5 317 3 96,0 378 4 92,1 495 . 6 89,4 07 8 Lo L
3000 257 2 98,5 322 3 95.8 445 5 94,6 563 7 91,4 733 ¢ 87.7
5000 260 2 98.4 390 4 97,9 572 7 97.6 747 10 ©S5.9 g1y 12 91.8
7000 328 3 99.5 -455 5 98.9 576 7 97.5 811 11 ¢S6.7 1094 16 24,7
10000 329 3 99.5 457 5 98,9 639 8 98.3 873 12 927.4 1214 18 95,0
20000 396 4 99,9 521 6 9$9.4 762 1lo 99.3 1053 15 98.¢ i535 23 9R.C
30000 396 4 99.9 584 7 99.7 823 11 99.5 1171 17 99.2 1677 206 98,7
50000 397 4 99,9 646 8 99.9 884 12 99,7 1287 19 9¢.5 1004 20 38S.2
70000 461 5 100 646 8 99.9 943 13 99.8 1345 20 69,56 2017 32 98,5
100000 461 5 100 707 9 99.9 1002 14 99.9 1460 22 99.8 2129 24 59.6
200000 461 5 100 767 10 100 1118 16 99.9 1630 25 99.9 2407 39 99.8
Single Sampling Tablesfor LTPD = 3 % and y = 1.
100p, 0.3 0.6 0.9 1.2 1.5

N n c 100P a ¢ 1lcon n ¢ loop n c 1002 n c looe
30 28 o 91.¢9 e 0 84.5 G o 77.6 28 o 71.3 28 0 63.5
50 39 0 88.9 39 o 79.1 39 o 70.3 39 0 67.4 39 0 55.5
70 46 o 087.1 46 o 75.8 46 0 66.0 46 0 57.4 46 0 49,9
100 53 0 85,3 53 0o 72.7 53 0O 61,9 53 o 52.7 53 o 44,9
200 63 o 22,8 63 0O 68.4 63 0O 56.6 101 1 65.8 101 1 55.2
300 67 o 8.8 110 1 85.8 110 1 73.9 110 1 61,9 110 i 50,7
500 117 1 95.1 117 1 &4.4 157 2 23.1 157 2 70.8 195 3 66,4
700 120 1 94.9 162 2 9.5 202 3 &8.9 202 3 77.4 240 4 70,7
1000 122 1 94,8 166 2 92,1 208 3 88.0 286 5 86,8 322 6 78.6
2000 171 2 98.5 214 3 95.9 296 5 o&H,7 375 7 2.5 3 10 87.9
3000 173 2 98.4 259 4 97.9 340 6 96.4 457 ¢ 94,8 608 13 52,1
5000 218 3 99.6 303 5 98.9 424 8 98.4 540 11 96,8 729 16 94,8
7000 219 3 99.5 304 5 98.9 426 C 98.4 620 13 ©°8.0 346 1¢ 95,6
10000 220 3 99. 346 6 99.5 467 9 98.9 661 1 98.4 2925 21 67.4
20000 264 4 99,9 388 7 99.7 548 11 9.5 779 17 99.2 1117 26 98.8
30000 264 4 99.9 429 8 99.9 588 12 99.7 857 19 99,6 1230 29 99.2
50000 307 5 100 430 8 99,9 628 13 99,8 o4 21 99,7 1343 2 29,5
70000 307 5 100 470 g 99,9 667 14 99.9 972 22 99,8 1455 35 99.7
100000 307 5 100 471 9 99.9 706 15 99.9 1010 23 99.8 1529 37 99.8
200000 349 6 100 511 10 100 183 17 100 1123 26 99,9 1677 41 ©9.9
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100p1 0.8 1.2 1.6 2.0 2.4
N n ¢ 100P n ¢ 100P n c 100f n ¢ 100P n ¢ 100P
30 26 0 81l.2 26 0 73.1 26 0 65.7 26 0 59.1 26 0 53.2
50 34 0 176.1 34 0 66.3 34 0 57.8 34 0 50.3 34 0 43.8
70 39 0 73.1 39 0 62.4 39 0 53.3 39 0 45.5 39 0 38.8
100 43 0 170.8 43 0 59.5 43 0 50.0 43 0 41.9 43 0 35.2
200 80 1 86.5 80 1 75.1 80 1 63.3 80 1 52.3 80 1 42.5
300 85 1 85.2 85 1 72.8 {115 2 72,0 115 2 59.5 115 2 47.7

500 121 2 92.6 121 2 82,2 151 3 71.6 179 4 Ti.1 206 5 62,
700 124 2 92.2 {155 3 88.3 {184 4 82.6 240 6 T79.3 267 7 68.7
1000 158 3 96.1 ;188 4 92.3 i 247 6 89,6 275 7T 81l.1 330. 9 72.8
2000 ;193 4 98.0 i254 6 96.5 i341 9 95,0 i 426 12 91.0 i 536 16 84.8
3000 195 4 97.9 (286 7 97.7 i374 10 95.9 515 15 94.2 680 21 89.9
5000 227 5 99.0 {318 8 98.4 :435 12 97.5 605 18 96.2 853 27 93.7
7000 259 6 99.5 349 9 99.0 ;495 14 98.5 692 21 97.5 967 31 95.4
10000 260 6 99.5 :380 10 99.3 i525 15 98.8 751 23 98.1 {1080 35 96.7
20000 291 7 99.7 {440 12 99.7 i 613 18 99.4 893 28 99.1 1332 44 98.4
30000 322 8 99.9 470 13 99.8 | 671 20 99.7 978 31 99.4 11470 49 99.0
50000 352 9 99.9 1499 14 99.9 (728 22 99.8 {1062 34 99.7 11635 55 99.4
70000 352 9 99.9 i529 15 99.9 {757 23 99.8 1118 36 99.7 :i1744 59 99.6
100000 382 10 100 i558 16 99.9 {785 24 99.9 :1201 39 99.8 1853 63 99.7
200000 412 11 100 :587 17 100 : 870 27 99.9 {1311 43 99.9 2069 71 99.9
Single Sampling Tables for LIPD = 5 % _and ¥ = 1.

100p1 1.0 1.5 2.0 2.5 3.0
ﬁ n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 23 0O 79.4 23 0 70.6 23 0 62.8 23 0 55.9 23 0 49.6
50 30 0 74.0 30 0 63.5 30 0 54.5 30 0 46.8 30 0 40.1
70 33 0 71.8 33 0 60.7 33 0 51.3 33 0 43.4 33 0 36.6
100 36 0 69.6 36 0 58.0 36 0 A4A8.3 36 0 40,2 36 0 33.4
200 66 1 85.9 66 1 73.9 66 1 61.9 89 2 61.5 89 2 49.8
300 70 1 84.5 94 2 83.2 24 2 170.9 117 3 66.4 117 3 53.3
500 o8 2 92.4 i123 3 88.5 i 146 4 83.0 168 5 T5.5 190 6 65.5
700 125 3 96,3 1149 4 92.5 i 173 5 86,5 218 7 81l.8 239 8 T0.8
1000 127 3 96.1 176 5 94.9 : 222 T 92.0 267 9 86,5 311 11 T77.3
2000 155 4 98.0 | 204 6 96.5 i 274 9 94.9 365 13 92.2 A7T5 18 87.2
3000 181 5 99.0 (229 7 97.7 323 11 96.9 436 16 95,0 500 23 91.5
5000 207 6 99.5 (279 9 99.0: 372 13 98.1 728 29 94.7
7000 207 6 99.5 1303 10 99.3 419 15 98.9 577 22 97.9 840 34 96.5
10000 232 7 99.7 1304 10 99.3 | 443 16 99.1 645 25 98.7 931 38 97.4
20000 257 8 99.9 (352 12 99.7 513 19 99.6 737 29 99.3 11131 47 98.8
30000 257 8 99.9 {375 13 99.8 {536 20 99.7 804 32 99,5 11219 51 99.2
50000 281 9 99.9 :399 14 99.9: 582 22 99.8 871 35 99.7 :1351 57 99.5
70000 281 9 99,9 422 15 99.9 627 24 99.9 916 37 99.8 {1438 61 99.6
100000 305 10 100 i1 445 16 99.9 650 25 99,9 982 40 99.9 {1524 65 99.8
200000 329 11 100 { 492 18 100 | 71y 28 100 :1070 44 99.9 (1697 73 99.9
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Single Sampling Tables for LTPD = 7 % and ¥ = 1,

- - o e i e i S o e o e T e - e - —

100p, 2.1 2.8 3.5 4.2 4.9
N n ¢ 100P i n ¢ 100P | n c 100P n ¢ 100P n ¢ 100P
30 20 0 65.4 20 0 56.7 20 0 49.0 20 0 42.4 20 O 36.6
50 23 0 61.4: 23 0 52,0 23 0 44.1 23 0 37.3 23 0 31.5
70 25 0 58.8 25 0 49.2 @ 25 0 41.0 25 0 34.2 25 0 28.5
100 44 1 76.4 44 1 65.0 @ 44 1 54.1 44 1 44.3 44 1 35.8
200 66 2 83.8 66 2 71.8 | 82 3 67.7 82 3 54.7 82 3 42.5
300 86 3 89,2 86 3 T7.9 102 4 T1.4 118 5 62.4 118 5 47.8
500 | 106 4 92.7 i123 5 86.8 [155 7 82.2 170 8 T71.3 201 10 60.2
700 i 125 5 95.1 {142 6 89.5 {190 9 86.8 221 11 77.9 252 13 64.6
1000 | 127 5 94.8 {177 8 93.7 i225 11 90.1 272 14 82.6 348 19 73.6
2000 | 163 7 97.7 1230 11 97.0 1294 15 94.4 | 404 22 91.1 542 31 83.8
3000 | 181 8 98.5 248 12 97.6 1345 18 96.3 486 27 94.0 685 40 88.8
5000 | 216 10 99.4 282 14 98.6 1411 22 98,0 | 584 33 96, 875 52 93.1
7000 216 10 99.4 i315 16 99.2 444 24 98.5 648 37 97.4 i100C 60 95.0
10000 | 233 11 99.6 1332 17 99.4 1493 27 99.1 727 42 98.3 11140 69 96.6
20000 | 267 13 99.8 1382 20 99.7 i557 31 99.5 854 50 99,1 1403 86 98.4
30000 | 284 14 99.9 (414 22 99.8 1605 34 99.7 932 55 99.4 1542 95 98.9
50000 | 301 15 99.9 ;431 23 99.9 653 37 99.8 1025 61 99.7
70000 317 16 100 463 25 99.9 684 39 99.9 1072 64 99.8
100000 | 334 17 100 479 26 99.9 716 41 99.9 1134 68 99.8
200000 | 350 18 100 (527 29 100 (794 46 100 1257 76 99.9
Single Sampling Tables for LTPD = 10 % and I = 1.
100p, 3.0 4.0 5.0 6.0 7.0
N n ¢ 100P n c 100P n ¢ 100P n c 100P n ¢ 100P
30 16 0 61.4 16 0 52.0 16 0 44.0 16 0 37.2 16 0 31.3
50 18 0 57.8 18 0 48.0 18 0 39.7 18 0 32.8 18 0 27.1
70 31 1 76.2 31 1 64.6 | 31 1 53.7 31 1 43.8 31 1 35.1
100 33 1 74,0 : 33 1 61.7 i 44 2 62,1 44 2 50.4 44 2 39.7
200 48 2 82.6 59 3 79.0° 71 4 T1.8 81 5 64.1 81 5 49.6
300 61 3 88.9 @ 85 5 87.5 96 6 79.5 107 7 68.7 117 8 56.5
500 87 5 95.3 99 6 89.8 132 9 87.4 | 154 11 178.5 186 14 67.7
700 | 88 5 95.1 123 8 94.1 (157 11 90.4 190 14 83.0 233 18 T2.2
1000 . 101 6 96.7 {136 9 95.3 :i181 13 92.9 236 18 88.0 300 24 78.9
2000 | 126 8 98.6 {172 12 97.8 i240 18 96.6 328 26 93.9 457 38 88.2
3000 |« 138 9 99.1 (196 14 98.7 {264 20 97.5 385 31 95.9 567 48 92.3
5000 151 10 99.4 :220 16 99,2 1310 24 98,6 452 37 97.6 699 60 95.3
7000 163 11 99.6 232 17 99.4 333 26 99.0 A97 41 98,3 786 68 96.7
10000 | 174 12 99.8 {243 18 99.5 :355 28 99.3 541 45 98.8 873 76 97.7
20000 | 198 14 99.9 278 21 99.8 {411 33 99.7 629 53 99.4 1045 92 98.9
30000 198 14 99.9 1289 22 99.8 434 35 99.8 683 58 99.6
50000 i 221 16 100 {312 24 99.9 1467 38 99.9 | 738 63 99.8
70000 | 221 16 100 i334 26 99.9 :500 41 99.9 781 67 99.8
100000 | 233 17 100 {345 27 100 {522 43 99.9 824 T1 99.9
200000 ; 255 19 100 :368 29 100 | 565 47 100 | 899 T8 99.9
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100p, | 4.5 6.0 7.5 9.0 10.5
N n ¢ 100P n ¢ 100P n c 100P n ¢ 100P n ¢ 100P
30 11 0 60.3 11 0 50.6 11 0 42.4 11 0 35.4 11 0 29.5
50 20 I 77.3 20 1 66.0 20 1 55.1 20 1 45.2 20 1 36.4
70 22 1 74.0 29 2 T74.9 29 2 62.8 29 2 50.9 29 2 40.0
100 30 2 84.9 30 2 T3.2 38 3 68.2 38 3 55,0 45 4 48.3
200 40 3 89,6 1 48 4 84.1 : 63 6 80.8 70 7 T70.7 78 8 56.5
300 49 4 93.1 | 65 6 90.6 i 80 8 85.5 94 10 T77.6 109 12 64.3
500 58 5 95.4 81 8 94.6 {104 11 91.0 133 15 85.7 162 19 T74.5
700 67 6 96.9 90 9 95.7 i120 13 93.4 157 18 88.6 207 25 80.6
1000 75 7 98.1 {106 11 97.5 136 15 95,1 187 22 92,2 259 32 85.8
2000 91 9 99,2 (122 13 98.5 il175 20 97,8 248 30 96.1 362 46 92.4
3000 99 10 99.5 :138 15 99.1 1190 22 98.4 285 35 97.5 435 56 95.1
5000 107 11 99.7 1153 17 99.5 i220 26 99,2 330 41 98.5 515 67 97.0
7000 115 12 99,8 {161 18 99.6 236 28 99.4 352 44 98.9 573 75 97.9
10000 123 13 99.9 {169 19 99.7 i250 30 99,6 381 48 99.2 630 83 98.6
20000 1131 14 99.9 {191 22 99.9 i280 34 99.8 i 439 56 99.7 | 737 98 99.3
30000 139 15 99.9 1199 23 99.9 i302 37 99.9 468 60 99.8
50000 146 16 100 ;214 25 99.9 :324 40 99.9 504 65 99.9
70000 154 17 100 {221 26 100 i339 42 99.9 533 69 99.9
100000 162 18 100 (236 28 100 {353 44 100 554 72 99.9
200000 {169 19 100 i251 30 100 (382 48 100 | 604 79 100
Single_Sampling Tables for LTPD = 20 % and J = 1.
100p1 6.0 8,0 10.0 12.0 14.
N n ¢ 100P n c 100P n c 100P n c 100P n ¢ 100P
30 9 0 57.3 i 14 1 69.0 : 14 1 58.5 14 1 48.6 14 1 39.7
50 16 1 75.1 16 1 63.0 21 2 64.8 21 2 53.0 21 2 42.0
70 22 2 85.8 22 2 T4.4 28 3 69.5 28 3 56.2 28 3 43.5
100 23 2 84.3 29 3 80.1 35 4 T3.1 40 5 65.4 40 5 50.4
200 36 4 93.8 42 5 88.4 53 T 84.4 64 9 76.6 75 11 64.4
300 43 5 95.8 54 7 93.6 66 9 88.0 g2 12 82.0 103 16 T73.0
500 49 6 97,4 67 9 96.0 | 84 12 92,6 | 111 17 88.6 | 149 24 80.7
700 56 7 98,2 73 10 97.0 {101 15 95.7 134 21 92.1 182 30 85.8
1000 62 8 98.9 79 11 97.7 i113 17 96.8 157 25 94.4 221 37 89.6
2000 68 2 99.3 97 14 99.0 i136 21 98,4 196 32 97.2 298 51 94.6
3000 74 10 99.5 i103 15 99.2 {153 24 99.0 224 37 98.2 347 60 96.4
5000 80 11 99.7 i114 17 99.6 (170 27 99.4 252 42 98.9 407 T1 97.9
7000 86 12 99.8 i126 19 99.8 i181 29 99,6 274 46 99.2 Ad4 T8 98.5
10000 92 13 99.9 {131 20 99.8 1192 31 99.7 296 50 99.5 487 86 99.0
20000 97 14 99.9 143 22 99.9 (214 35 99.9 334 57 99.7
30000 103 15 100 1154 24 99.9 i225 37 99.9 355 61 99.8
50000 109 16 100 {159 25 100 1242 40 99.9 382 66 99,9
70000 115 17 100 i165 26 100 i253 42 100 | 398 69 99.9
100000 120 18 100 i176 28 100 264 44 100 A14 T2 99.9
200000 126 19 100 (187 30 100 287 48 100 452 79 100
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100p1 0.05 0.10 0.15 0.20 0.25
N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 All - - All - - All - - All - - All - -
50 A1l - - All - - A1l - - All - - All - -
70 A1l - - All - - All - - A1l - - All - -
100 All - - All - - All - - All - - A1l - -
200 | 180 0 91.4 180 O 83.5 | 180 O 76.3 180 O 69.7 | 180 O 63.7
300 i 235 0 88.9 235 O 79.1 : 235 O 70.3 235 O 62.5 i 235 O 55.5
500 | 300 O 86.1 438 1 92.8 . 38 1 85.9 438 1 T8.6 @ 438 1 T70.1
700 1 516 1 97.2 | 516 1 90.5 . 639 2 92.7 . 639 2 86.2 | 639 2 79.2
1000 583 1 96.5 753 2 95.9 753 2 89.5 887 3 89.6 979 4 89.8
2000 | 898 2 98,9 1102 3 97.4 11291 4 95.3 1465 5 92,3 11624 6 88,3
3000 951 2 98.7 1177 3 96.8 11594 5 96,5 i1788 6 92,9 2152 8 90,5
5000 994 2 98.6 11472 4 98.3 :1915 6 97.3 12538 9 96,5 13123 12 94.5
7000 {1266 3 99.6 (1741 5 99.1 2192 7 98.1 2837 10 97.0 i3655 14 95.4
10000 i1286 3 99.6 :1774 5 99.0 (2467 8 98.6 13345 12 98.0 14394 17 96.8
20000 {1565 4 99.9 2296 7 99.7 2995 10 99.3 14120 15 98.9 :5853 23 98.5
30000 1576 4 99.9 {2315 7 99.7 13255 11 99.5 14613 17 99.3 16583 26 99.0
50000 11584 4 99.9 2571 8 99.9 13743 13 99.8 5329 20 99,7 :7530 30 99.4
70000 1842 5 100 ;2578 8 99.9 13987 14 99.9 (5575 21 99,7 i8222 33 99.6
100000 1845 5 100 2824 9 99.9 4229 15 99.9 6041 23 99.8 8691 35 99.7
200000 2099 6 100 (3070 10 100 (4473 16 99.9 {6513 25 99,9 19827 40 99.9
Single_Ssmpling Tables for LTPD = 1% snd ¥ = 5.
100p, 0.1 0.2 0.3 0.4 0.5
N n ¢ 100P n ¢ 1002 n ¢ 100P n ¢ 100P n ¢ 100P
30 All - - All - - A1l - - All - - All - -
50 A1l - - All - - All - - A1l - - A1l - -
70 A1l - - All - - A1l - - A1l - - A1l - -
100 90 0 91.4 90 0 83.5 90 0 76.3 90 0 69.7 90 0 63.7
200 136 0 87.3 190 1 94.4 190 1 88,8 190 1 82.3 190 1 T75.4
300 241 1 97.5 241 1 91.5 241 1 83.6 290 2 88,8 290 2 82,2
500 291 1 96.5 376 2 95.9 376 2 89.5 444 3 89,6 490 4 89.8
700 | 316 1 96,0 | 417 2 94.8 | 504 3 93.3 : 581 4 91.4 i 645 5 89,2
1000 449 2 98.9 551 3 97.4 645 4 95.3 732 5 92.4 812 6 88.4
2000 488 2 98.7 720 4 98.4 933 6 97.6 i1133 8 95,9 (1322 10 92,7
3000 626 3 99.6 745 4 98.2 11082 7 98.2 11397 10 97.2 :1697 13 95.0
5000 | 642 3 99.6 i 886 5 99.0 1232 8 98.7 :1671 12 98.1 12196 17 96.9
7000 649 3 99.6 11017 6 99.5 11365 9 99,1 11921 14 98.8 (2561 20 97.9
10000 782 4 99.9 11147 7 99.7 i1496 10 99.4 (2059 15 99.0 :12925 23 98.5
20000 789 4 99.9 1281 8 99.9 1750 12 99.7 i2542 19 99.6 3530 28 99.2
30000 919 5 100 1286 8 99.9 (1874 13 99.8 2669 20 99.7 13883 31 99.5
50000 921 5 100 1411 9 99.9 1997 14 99.9 13019 23 99.8 4344 35 99.7
70000 923 5 100 i1532 10 100 2117 15 99.9 3137 24 99.9 14683 38 99.8
100000 (1049 6 100 :1534 10 100 2235 16 99.9 13255 25 99.9 :i4911 40 99.9
200000 1050 6 100 ;1655 11 100 2468 18 100 :3597 28 100 5469 45 99.9
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Single Sampling Tables for LTPD = 4 % snd ¥ = 5,

100p, 0.8 1,2 1.6 2.0 2.4

N I n ¢ 100P n ¢ 100P n c 100P n c 100P n ¢ 100P
30 Al - - A1l - - A1l - - 1 A1l - - A1l - -
50 47 1 94.5 1 47 1 89.1 47 1 82.7 . 41 1 75.8 47 1 68.8
70 56 1 92.1: 58 1 84.6 58 1 T76.7 58 1 68.3 58 1 59.3
100 67 1 89.9: 85 2 91.7 85 2 84.4 85 2 T76.1 85 2 66,6
200 {107 2 94.5i130 3 92.8 | 151 4 90.4 : 170 5 87,3 | 186 6 83.8
300 {141 3 97.3 1167 4 94.8 213 6 94,3 | 234 7 90,0 i 271 9 88.0
500 1179 4 98,5 232 6 97.7 232 8 96.0: 330 10 92.9 i 396 13 90.1
700 184 4 98.3 1240 6 97.3 I 320 9 96.5 : 395 12 94,3 | 489 16 91.5
1000 (218 5 99,1 :303 8 98,8 | 383 11 97.8 | 487 15 96,1 | 634 21 94.2
2000 {254 6 99.5 i341 9 99.1 | 481 14 98.8 @ 669 21 98.2 | 902 30 96.8
3000 | 286 7 99,8 1403 11 99.6 i 543 16 99.2 | 761 24 98.8 11077 36 97.9
5000 | 318 8 99,9 i435 12 99,7 | 605 18 99,5 | 880 28 99.3 :1280 43 98.7
7000 {320 8 99.9 466 13 99.8 | 664 20 99,7 i 940 30 99,4 1422 48 99.1
10000 350 9 99.9 {496 14 99.9 695 21 99.8 :1026 33 99.6 {1564 53 99.4
20000 381 10 100 :527 15 99.9 | 782 24 99.9 1168 38 99.8 11815 62 99,7
30000 382 10 100 {557 16 99.9 839 26 99,9 1253 41 99.9 i1954 67 99.8
50000 | 412 11 100 (614 18 100 ; 896 28 100 11336 44 99.9 12118 73 99.9
70000 {412 11 100 {615 18 100 | 924 29 100 1392 46 99.9 12227 77 99.9
100000 : 441 12 100 i644 19 100 | 953 30 100 1447 48 100 !2335 81 99.9
200000 | 471 13 100 (701 21 100 (1036 33 100 1584 53 100 {2550 89 100
Single_Sampling Tables for LTPD = 5 % and ¥ = 5.

100p, 1.0 1.5 2.0 2.5 3.0

N n ¢ 100P  =n ¢ 100P @ n ¢ 100 n ¢ 100P| n ¢ 100P
30 | All - - A1l - - A1l - - A1 - - 211 - -

50 44 1 92.8 i 44 1 85,9 44 1 T8.4 44 1 T70.4 44 1 61.8
70 51 1 90.8 64 2 92.8 64 2 86,3 62 2 79,3 62 2 71.8
100 75 2 96.0 0 75 2 89.7 88 3 90.0 88 3 82.1 88 3 73.3
200 (109 3 97.6 (128 4 95.6 | 146 5 92.6 | 162 6 88.7 i 189 8 88.3
300 117 3 97.0 {158 5 96.7 | 178 6 93.2 i 214 8 90,9 . 248 10 87.1
500 146 4 98.4 190 6 97.5 i 252 9 96.8 | 311 12 94,9 | 366 15 91,2
700 173 5 99.2 :218 7 98.2 282 10 97,2 364 14 95,7 461 19 93,3
1000 (176 5 99.1 {245 8 98,8 | 332 12 98.2 | 437 17 97.1 | 558 23 94.7
2000 204 6 99,5 1297 10 99.4 | 410 15 99.1 | 561 22 98.4 i 792 33 97.4
3000 229 7 99.8 1323 11 99.6 459 17 99.4 634 25 98.9 931 39 98.3
5000 255 8 99.9 349 12 99.7 508 19 99.6 728 29 99.4 11092 46 99.0
7000 256 8 99.9 (373 13 99.8 554 21 99.8 797 32 99.6 (1184 50 99.2
10000 280 9 99.9 1397 14 99.9 579 22 99.8 844 34 99.7 {1296 55 99.5
20000 305 10 100 {444 16 100 648 25 99.9 957 39 99.9 (1496 64 99.8
30000 305 10 100 468 17 100 | 671 26 99.9 11024 42 99.9 ;1606 69 99.8
50000 329 11 100 ;491 18 100 716 28 100 11030 45 99.9 {1737 75 99.9
70000 | 352 12 100 514 19 100 . 761 30 100 {1135 47 100 1823 79 99.9
100000 (353 12 100 (537 20 100 | 784 31 100 :1200 50 100 :1910 83 100
200000 376 13 100 1560 21 100 | 850 34 100 ;1288 54 100 {2082 91 100
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100p, ’ 2.1 2.8 3.5 4.2 4.9
N n ¢ 1l0C? n ¢ 100P n ¢ 100°P n ¢ 100P n ¢ 100P
30 A1l - - A1 . - A1l - - 211 - - 411 - -
50 46 2 92,8 46 2 86.2 i 46 2 T8.7 46 2 70,2 46 2 60,7
70 53 2 90.0; €3 3 90.0 63 3 82,1 63 3 72.9 63 3 62.7
100 © 71 3 93.7 83 4 91.6 92 5 89.6! 92 5 79.6 . 92 5 67.5
200 {111 5 97.0 {125 6 93.7 150 8 91.8 i 173 10 88,6 | 192 12 85,0
300 1133 6 97.7 {162 8 96.0 :189 10 93,0 | 228 13 89.8 | 274 17 87.1
500 155 7 98.3 1201 10 97.3 239 14 95.9 228 19 93.6 4C6 25 85.8
700 174 8 98.8 i237 12 98.3 {297 16 96.6 1 397 23 95.0 i 506 31 91.3
1000 193 9 99.2 (257 13 98.6 1348 19 97.8 481 28 96,5 636 39 93.3
2000 (230 11 99.6 310 16 99.3 1451 25 99.0 ! 632 37 98.1 i 925 57 96.4
3000 {248 12 99.7 345 18 9%.6 {502 28 99,3 | 731 43 98.8 11102 68 97.5
5000 {266 13 99.8 {379 20 99.7 {568 32 99.6 844 50 99.3 :1338 83 98.6
7000 283 14 99.9 412 22 99.8 : 601 34 99.7 909 54 99.5 (1480 92 99.0
10000 300 15 99.9 429 23 99.9 (634 36 99.8 i 988 59 99,7
20000 {333 17 100 478 26 99.9 714 41 99.9 1115 67 99.8
30000 {333 17 100 {494 27 100 | 762 44 99.9 11192 T2 99.9
50000 | 366 19 100 {527 29 100 809 47 100 1285 78 99,9
70000 366 19 100 i559 31 100 {840 49 100 1347 82 100
100000 383 20 100 i575 32 100 (872 51 100 1408 86 100
200000 | 415 22 100 (606 34 100 {934 55 100 1516 93 100
Single Sampling Tables for LTPD = 10 % and ¥ = 5.
100p, 3.0 4.0 5.0 6.0 7.0
N n ¢ 100P n ¢ 100P fal ¢ 100P n ¢ 100P n ¢ 100P
30 A1l - - 211 - - A1l - - Al - . A1l - -
50 37 2 90.1 i 44 3 90.2 i 44 3 82.3 | All - - A1l - -
70 50 3 93.7: 58 4 91.8 i 64 5 90.0 64 5 8l.5 @ 411 - -
100 64 4 95.7 72 5 93,2 81 6 88.9 88 7 84,2 | A1l - -
200 81 5 96.5 {102 7 94.8 1131 10 93.5 | 158 13 90,6 | 181 16 86.6
30 1107 7 9S.4 126 9 96.7 1168 13 S5.7 . 206 17 $2.8 @ 250 22 89,0
500 1121 8 98.9 (165 12 98.4 1207 16 96.8 | 278 23 95,2 | 354 31 91,6
700 134 9 99.3 (179 13 98.7 1243 19 °©°7.9 326 27 96,3 444 39 93.7
1000 {147 10 99.5 203 15 99.2 279 22 98.6 i 384 32 97.4 | 546 48 95.4
2000 (172 12 99,8 i240 18 99,6 :339 27 99,3 499 42 98.8 748 66 97.6
3000 185 13 99.8 i253 19 99.7 1374 30 99.5 556 47 99.2 870 177 98.4
5000 197 14 99.9 276 21 99.8 409 33 99.7 635 54 99.5 ;1024 91 99.1
7000 209 15 99.9 :293 23 99.9 442 36 929.8 €79 58 99.7 {
10000 {221 16 100 i311 24 99.9 {465 38 99.9 i 724 62 99.8 |
20000 {232 17 100 345 27 100 {510 42 99.9 | 811 70 99.9
30000 244 18 100 i356 28 100 543 45 100 i 866 75 99.9
50000 | 255 19 100 (379 30 100 576 48 100 | 920 80 100
70000 267 20 100 1390 31 100 (598 50 100 | 963 84 100
100000 {278 21 100 i412 33 100 :610 52 100 | 995 87 100
200000 | 289 22 100 (434 35 100 (663 56 100 1080 95 100 | [




-34_

- D o D o - - -

100p, 4.5 6.0 7.5 9,0 10,5
N n ¢ 100P n ¢ 100P n ¢ 100P n c 100P n ¢ 100P
30 24 2 90.9 iAll - - A1l - - All - - All - -
50 34 3 93.5: 39 4 91.8 i 44 5 89,1 :all - - 411 - -
70 43 4 95.7T 1 49 5 92,81 54 6 89,2 64 8 88,1 i4ll - -
100 52 5 9T7.1 : 58 6 94.2 71 8 91.7: 82 10 88,3 | 92 12 83.4
200 63 6 97.7 i 85 9 96.9 1105 12 94.9 (137 17 93.3 166 22 89,7
300 80 8 99,0 {101 11 98.2 (129 15 96.8 i170 21 94.6 {220 29 91.7
500 89 9 99.3 {119 13 98.8 152 19 98,1 {224 28 97.0 i303 40 94.4
700 98 10 99.5 i135 15 99.3 i185 22 98.8 1255 32 97.8 1364 48 95.7
1000 106 11 99.7 :143 16 99.4 202 24 99.0 i294 37 98.4 1431 57 97.0
2000 115 12 99.8 {167 19 99.7 1241 29 99.5 362 46 99.3 i565 75 98.5
3000 123 13 99.9 i175 20 99.8 {264 32 99.7 :400 51 99.5 i638 85 99,0
5000 {131 14 99.9 191 22 99.9 {286 35 99.8 444 57 99.7 {733 98 99.4
7000 (138 15 99.9 {206 24 99.9 (301 37 99.9 {467 60 99.8
10000 146 16 100 i214 25 99.9 i316 39 99.9 i496 64 99,8
20000 {161 18 100 {229 27 100 i346 43 100 i554 72 99.9
30000 161 18 100 i244 29 100 i368 46 100 i582 76 100
50000 {177 20 100 (258 31 100 i389 49 100 i618 81 100
70000 {177 20 100 i266 32 100 {404 51 100 (647 85 100
100000 {184 21 100 i273 33 100 {418 53 100 (668 88 100
200000 1199 23 100 1288 35 100 447 57 100 {718 95 100
Single Sampling Tables for LTPD = 20 %_and ¥ = 5.
100p, 6.0 8.0 10.0 12.0 14.0
N n ¢ 100P n ¢ 100P n ¢ 100P n c 10CP n ¢ 100P
30 19 2 89.8 { 23 3 89.3 iall - - All - - 11 - -
50 31 4 96.4 i 36 5 93,6 1 40 6 90,0 44 7 84.9 :4All - -
70 33 4 95.5 1 43 6 94.7 i 52 8 92,9 ! 60 10 90,1 iAll - -
100 40 5 96,91 50 7 95.6 | 65 10 94,3 i T4 12 89,8 i 90 16 88,0
200 53 7 98.7 %1 70 10 97.7 : 90 14 96.7 i115 19 94.4 {148 26 91,1
300 60 8 99.1 | 82 12 98.7 :109 17 97.7 1145 24 96.0 (194 34 93.2
500 67 9 99.4 i 95 14 99.2 :133 21 98.7 (180 30 97.5 i256 45 95.6
700 73 10 99.6 {101 15 99.4 i145 23 99,0 i208 35 98,5 (306 54 97.0
1000 79 11 99.7 :113 17 99.6 157 25 99.3 i232 39 98,8 {351 62 97.7
2000 91 13 99.9 :125 19 99.8 :185 30 99.7 :277 47 99.4 (450 80 99.0
3000 97 14 99.9 i136 21 99.9 (197 32 99.8 1305 52 99.6 i500 89 99.3
5000 (103 15 100 148 23 99,9 1219 36 99,9 {338 58 99,8
7000 :103 15 100 i154 24 99.9 {230 38 99.9 354 61 99,8
10000 $109 16 100 i159 25 100 i242 40 99.9 1376 65 99.9
20000 ;120 18 100 {176 28 100 i263 44 100 i414 T2 99.9
30000 1126 19 100 i182 29 100 {274 46 100 i43% 76 100
50000 {131 20 100 {193 31 100 i291 49 100 i462 81 100
70000 1132 20 100 {198 32 100 {302 51 100 {478 84 100
100000 (137 21 100 i204 33 100 i312 53 1001499 88 100

200000
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10
11
12
13
14
15
16
17
18
19
20
22
24
26
28
30
35
40
45
50
60
70
8o
90
99

r
m
2,302
3.889
5.322
6.681
7.993
9.274
10.53
11.77
12,99
14,21
15.41
16, 60
1T.78
18,95
20.13
21.29
22.45
23.61
24,76
25.90
27.04
29.32
2..38
33.84
36.08
38.31
43.87
49.39
54,88
60.34
71.20
81.99
92,72
103.4
113.0

0.70

10.9
14,9
18.5
21.9

28.7
32.0
35.32
38.7
42,1
45.6
49.1
52.6
56,2
59.¢
63.6
67.5
71.5
75.4
79.6
23.9
2.6
102
112
122
133
164
200
243
295
431
632
932
1390
2000
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Single Sampling Tables with Consumer’s Risk of 10 %

B(c,m) = 0.10, r = p1/p2, m =

0.65
M
10.0
13.9
17.5
21.0
24,5
28.0
31.5
35.1
38.8
42,5
46,4
50.4
54,
58.8
53.3
67.9
72.7
77.8
82.8
88.3
4.1
106
117
134
150
163
221
2%0
381
504
887
1580
2880
5300
9280

o

0. 60
M
S.43
13.3
16.9
20,5
24.2
28.0
31.9
35.9
40.1
44,5
49.2
54.1
59.3
64,7
70.6
76.7
83.3
S0.4
©1.7
106
114
133

784
1180
2690
6320

15100
36400

0.55
M

8.99
12.9
16.7
20.5
24,5
28.7
33.2
25.9
43.1
48,6
54.6
61.0
68.1
75.8
84,2
93.4
lo4
115
127
141
156
191
235
288
355
439
7?50
1300
2280
4050
13000
42900

0,50 0,45
M M
8.67 8.47
12.7 12.7
16.7 17.1
20.9 21.8
25.4 27,2
30.4 33.3
35.8 40.4
4L.8 45,5
48.5 58.1
55.9 69,2
64,3 82.5
73.8 98.3
84.5 117
96.7 139
111 166
126 199
145 238
166 285
190 342
217 412
250 486
329 722
435 loce
578 1560
772 2300
1040 3420
2170 9300
4650 25700
10000
21900

0.40
M

8.36
12.9
17.8
23.5
30.3
38.5
48,4
60.7
76.1
95.2
119
150
189
238
302
383
487
622
79
1020
1310
2160
3730
6000
10100
17000
63300

~
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0.35
M

8.36
13.3
19.1
26.4
35.6
47.6
63.5
84.7
113
152
205
277
377
514
703
265
1330
1840
2540
3510
4880
9450
18
35%00

2,302
3.889
5.322
6,681
7.983
9.27L
10.53
11.77
12,99
14,21
15.41

np,, M =Np,, 7 = L.

0.30
v

8.48
14.1
21.4
31.4
45.4
65.6
95.1

138

203

1000
1510
2280
3450
52¢£0
7990
12200
18600
28600
67400

0.25

8.75
15.6
25.5
41.0
65.7
106
173
285
476
798
1352
2280
3890
6650
11400
19600
33800
58500

0.10
M

12.5
37.7
117
382
1280
4380
15100
52700

248C0
159000
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2.302
3.889
5.322
6.681
7.993
9.274
10.53
1L.77
12.99
14.21
15.41
16,60
17.78
18.96
20.13
21.29
22,45
23.61
24.76
25.90
27.04
29.32
31.58
33.84
36.08
38.31
43.87
49.39
54.88
60.34
71.20
81.99
92.72
103.4
113.0
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Single Sampling Tables with Consumers Risk of 10 %

B{c,m) = 0.10, r = pl/pz, m = np,, M = Np,, ¥ = 5,
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38.8
44,0
49.4
64.8
83.3
106
135
221
369
636
1130
1930

0.60 0.55 0.50
M M M
3.89 3:89 3-89
5.32 2.32 3.32
6.68 6.68 6.68
1-92 7.99 1-99
9.27 9,217 9.27
10.5 10.5 10.5
11.8 11.8 1l.8
13.0 13.0 13.0
14.2 14.2 14.2
15-4 15.4 16.4
16,6 16.6 19.1
17.8 17.8 22.0
19.0 19.7 25,2
20.1 22,2 28.6
21.3 249 32.4
22.5 27.8 36.5
23.6 30.8 41.1
26,0 34.0 46.3
28.5 37.4 52.0
31.0 41.1 58.5
33.7 45.1 65.9
39.5 54.1 83.7
45.8 64.6 107
52.7 77.2 137
60.5 92.5 178
69.3 111 232
96.7 178 465
135 293 964
191 493 2050
274 851 4430
586 2660 21500

1320 8640
3080 28800
7360
16300

90.4

140
175
221
280
452
740
1220
2040
3420
12700
47900
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2.302
3.889
5.322
6.681
7.993
9.274
10.53
11.77
12.99
14.21
15.41
16.60
17.78
18.96
20.13
21.29
22,45
23.61
24.76
25.90
27.04
29.32
31.58
33.84
36.08
38.31
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0.35 0.30 0.25
M M M
3.89 3.89 3.89
5.32 5.32 5.32
6.68 6.68 T7.79
7.99 9.53 12,0
10.8 13.4 18.1
14.3 18.6 27.2
18.5 25.5 4.7
23.8 35.2 65.2
30.5 49.2 104
39.3 69.5 170
50.8 99.7 280
66.3 145 469
87.2 212 791

0.20

3.89
5.59
9.87
16.7
28.5
50.5
92.5

174

337

659
1310
2610
5230

0.15
M
3.89
7.05
14.1
28.8
62.6
144
341
830
2050
5100
12800
32200
81900

0.10
M
3.89
10.2
27.3
8l.4
263
883
3030
10500
37000
131000

0.05
M
5.46
24.0
130
786
4960
31900
207000




Single sampling tables with risk of 50 % for lots of indifference quality

and minimum costs.

The tables on pp. 40 - 44 are based on a hypergeometric risk of 50 %
for lots of indifference quality, i.e. P(po) = 0,50, a binomial producers

risl, Q(pl) =1 - P(pl), and minimum producers costs.
%(p,) = nk_(p;) + (¥-n)(k (p;)P(p;) + k (p,)Q(p;))

(k (p) = k (py))(n + (W-n)¥ a(py) + N§;)

where

k (py) -k, (pq) . k, (py)
°1 7 k_(p;) - k, (py)

X7 = - : and
17k (py) -k (py)

The tables give corresponding values of N, n, ¢, and IOOP(pl),
(if 100F(p 99,95 it has been recorded as 100) fory, = 1 and for the
1/ > N

following 45 combinations of 1OOpO and 1OOp1 :

100p, 100p,

0.2

1.0
1.5

2.4

1.5 3.0
2.8 4.9
4.0 6.0 7.0

6.0 9.0 10.5

Methods of interpolation have been discussed in section 5.
The tables may be used for Xi # 1 by computing N = N}i and using

*
the plan for N™ and f—’l = 1.
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The tables on pp.45-45 'z based on the same assumption with the only
modification that the risks have been computed from the Poisson distribution.
For ¢ £ 99 m = np, and M = Npo have been tabulated for M « 50,000 as
function of ¢ and r = pl/pO for r = 0.10, 0.15, ..., 0.80, and for Xi = 1.
The optimum plan is (c,m) for M(e-1) < M < M(ec).

For y| % 1 use M(c,{l) = M(c,l)/ki.

The table may also be used to find approximations to the plans defined

above since N = M/pO and ny, = mh/po,

where
p P
0 1 o]
mh = (Il'l - 3 )(1 - 3M (1 - 2 )) ’
n. indicating the approximation to the "hypergeometric solution'.

h
The table on p. 47 is also based on the Poisson distribution but

minimizes the consumers costs

K(p,) = nk_(p,) + (¥-n)(k_(p,)P(p,) + k.(p,)a(p,))

]

(k (p,) -k (p,))(n + (W-n) X P(p,) + Nj,)

vhere
L k(p) -k (p) ] k_.(p,)
"2 T ¥ _(p,) - k(o) > h2 k (p,) - k.(p,)

The solution is given as a function of r = p2/po for r = 1.50, 1.60,
1.80, 2.00, 2.25, 2,50, 2.75, 3.0, 3.5, 4.0, 5.0, 6.5, 10,0, and for,;; = 1,

It may be used in a similar way as the table discussed above,

Notice that underlining of a sampling plan means that total inspection

is_cheaper than sampling inspection but that the plan tabulated is the

cheapest sampling plan available.
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100p1 0,10 0.15 0.20 0.25 0,30
N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 All - - All - - All - - All - - A1l - -
50 47 O 95.4 47 O 93.2 47 0 9l.0 47 O 88.9 47 0 86,8
70 61 O 94.1 61 O 91.2 61 0O 88.5 61 O 85.8 61 0O 83.3
100 7 O 92.8 75 O 89.4 75 0 86,1 75 0 82.9 75 0 79.8
200 100 O 90.5 100 O 86.1 100 0O 81l.9 100 o T77.9 100 C 74.0
300 111 O 89.5 111 O 84.7 111 0 80.1 111 O 75.7 111 0 T71.6
500 121 O 88.6 121 O 83.4 121 0O T78.5 121 0O 73.9 121 0 €9.5
T00 126 O 88,2 126 0 82,8 126 O T77.7 126 0 173.0 126 0 68.5
1000 129 O 87.9 129 O 82,4 129 C T7.2 129 0 T2.4 129 o 67.9
2000 134 O 87.5 324 1 91.4 324 1 86,2 324 1 80,5 324 1 74.6
3000 328 1 95.7 328 1 91.2 328 1 85,9 328 1 80.2 328 1 74.2
5000 331 1 95.6 527 2 95.4 527 2 91.0 527 2 85,3 T24 3 82.5
7000 332 1 95.6 529 2 95.4 727 3 94.0 727 3 88.9 925 4 85.2
10000 531 2 98.3 729 3 97.5 729 3 94.0 928 4 91.4 {1126 5 87.4
20000 732 3 99.3 931 4 98.6 {1130 5 97.2 11528 T 95.9 :i1927 9 93.1
30000 732 3 99.3 932 4 98.6 1331 6 98.1 (1730 8 96,7 i2328 11 94.8
50000 733 3 99.3 {1132 5 99.2 ;1531 7 98.7 :2330 11 98.4 {3129 15 97.0
70000 933 4 99.7 11332 6 99.6 :1732 8 99.1 {2531 12 98,7 :3530 17 97.7
100000 933 4 99.7 {1333 6 99.6 1932 9 99.4 :2931 14 99.2 14130 20 98.4
200000 1133 5 99.9 11733 8 99.9 2333 11 99.7 3532 17 99.6 55131 25 99.2

Single Sampling Tables for 1QL = 1 % and ¥ - 1.
100p, 0.2 0.3 0.4 0.5 0.6

N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 27 O 94.7 27 O 92,2 27 0O 89.7 27 O 87.3 27 0 85.0
50 38 0 92.7 38 0 89,2 38 0 85.9 38 0o 82.7 38 0 79.6
70 44 O 91,6 44 O 87.6 44 O 83.8 44 O 80,2 44 O T6.7
100 50 0 90.5 50 0 86.1 50 O 81.8 50 0 77.8 50 0 74.0
200 58 0O 89.0 58 0 84.0 58 0O 79.3 58 0O T4.8 58 0 70.5
300 62 0 88.3 62 O 83.0 62 0 78.0 62 C 73.3 62 0 68.9
500 64 0O 88.0 64 0 82.5 64 O T7.4 64 O T2.6 64 O 68.0
700 66 0O 87.6 66 0 82,0 66 0 76.8 66 o T1.8 66 0 67.2
1000 67 O 8T.4 162 1 91.4 162 1 86.2 162 1 80.5 162 1 74.6
2000 165 1 95.6 165 1 91.2 263 2 91,0 263 2 85.4 263 2 78.9
3000 166 1 95.6 264 2 95.4 264 2 90.9 363 3 88.9 363 3 82.4
5000 265 2 98.3 364 3 97.5 364 3 94.0 464 4 9.4 563 5 87.4
7000 266 2 98.3 365 3 97.5 465 4 95.9 664 6 94.8 763 7 90.7
10000 366 3 99.3 465 4 98.6 565 5 97.2 764 7 95.9 963 9 93.1
20000 366 3 99.3 566 5 99.2 765 7 98.7 (1065 10 98.0 i1364 13 96.1
30000 466 4 99.7 666 6 99.6 866 8 99,1 1165 11 98.4 (1665 16 97.4
50000 466 4 99.7 666 6 99.6 966 9 99.4 (1466 14 99,2 2065 20 98.4
70000 566 5 99.9 766 T 99.7 1066 10 99.6 (1566 15 99.3 {2265 22 98.8
100000 | 566 5 99.9 | 866 8 99.9 (1166 11 99.7 1766 17 99.6 12566 25 99.2
200000 667 6 100 966 9 99,9 1366 13 99.8 2066 20 99.8 3166 31 99.6
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100py 0.4 I, 2
N n ¢ 100p n ¢ 100P n ¢ 100P n ¢ 100P n c
30 21 0 91.9 i 21 0O 88.1 ! 21 0O 84.5 2i 0 8l.0 21 O
50 25 0 90.5 | 25 0O 86.0 | 25 O 81.8 25 0 77.8 25 0
70 27 0 89.7 1 27 0O 85.0 i 27 O 80,5 27 0 6.2 27 O
100 29 0 89.0 | 29 0O 84.0 ! 29 0 79.2 29 0 T4.7 29 0
200 32 0 88.0 1! 32 0 82.5 | 32 0O 77.3 22 0 72,5 32 0
300 32 0 88.0 i 32 0 82.5 i 32 0 77.3 32 0 T2.5 32 0
500 33 0 87.6 1 81 1 91.4 i 81 1 86,2 81 1 50.6 81 1 7
700 82 1 95.7 i 82 1 91.3 i 82 1 86.0 g2 1 80,2 82 1 74
1000 82 1 95.7 : 82 1 91.3 {131 2 91,1 131 2 35.6 : 131 2 79
2000 {132 2 98.4 {132 2 95.4 1182 3 94.1 | 231 4 91,6 : 231 4 S5,
3000 {133 2 98.3 i182 3 97.5 i232 4 96.0 | 282 5 93,4 i 331 6 89
5000 {133 2 98.3 232 4 98.6 (282 5 97,3 382 T 96.0 @ 482 ¢ 93
7000 {183 3 99.3 i233 4 98.6 i332 6 98.1 | 432 8 96,8 | 582 11 94
10000 i 183 3 99,3 i283 © 99,2 1383 7 98.7 | 532 10 98.0 | 682 13 95,
20000 : 233 4 99.7 {333 6 99.56 i483 9 99,4 | 683 13 99.0 | 932 18 98,
30000 | 233 4 99.7 1383 7 99.8 {533 10 99.6 : 733 14 99.2 11082 21 98,
50000 283 5 99.9 1433 8 99.9 583 11 99.7 883 17 99.6 :1283 25 ]
70000 283 5 99.9 1433 8 99.9 1633 12 99.8 933 18 99.7 11433 28
100000 : 333 6 100 i483 9 99,9 i683 13 99.8 1033 20 99.8 i1533 30
200000 : 383 7 100 533 10 100 783 15 99, 1183 99,9 1833 36
Single Sampling Tables for IQL = 3 % and ¢ =_ 1.
100p, 0.6 1.8
N n ¢ 1007 n ¢ 100P n 100P n ¢ 100P n c
30 16 0 90.8 i 16 0 86.5 | 16 82.4 16 O 78.5 16 O
50 18 © 89,7 i 18 O 85.0 | 18 80.5 18 0 76.2 18 0
70 20 0 88.7 . 20 O 83.5 ! 20 78.5 20 0 73.9 20 ©
100 20 0 88.7 20 0 83.5 i 20 78.5 20 0 173.9 20 ©
200 22 0 87.6: 22 0 82.0 i 22 76.7 22 0 Ti.7 22 0
300 22 0 87.6 i 22 0 82.0 ; 22 76.7 22 0 1.7 22 0
500 54 1 95.8 i 54 1 91.5 @ 54 86.3 54 1 80.6 54 1
700 55 1 95,7 i 55 1 91,2 | 87 91,3 87 2 85.7 87 2
1000 55 1 95.7 | 88 2 95.4 | &8 91,0 i 121 3 89.0 i 121 2
2000 88 2 98.4 121 3 97.6 155 96,0 | 188 5 93.5 | 221 §
3000 88 2 98,4 i122 3 97.5 188 97.3 | 221 6 94,9 : 288 §
5000 {122 3 99.4 {155 4 98.6 222 98.1 | 288 8 96.9 : 388 13
7000 | 122 3 99.4 i188 5 99,2 i255 98.7 | 355 98,0 | 488 1
10000 | 155 4 99.7 1188 5 99,2 ' 288 99.1 : 388 98,4 | 555 16
20000 155 4 99.7 255 7 99.8 1355 99.6 488 99.2 722 21
30000 189 5 99.9 :255 7 99.8 ;388 99.7 555 99.5 822 24
50000 189 5 99.9 :289 8 99.9 |422 99.8 622 S 955
70000 i 222 6 100 i322 9 99,9 455 99,9 | 688 99,8 11055 31
100000 | 222 6 100 i355 10 100 489 99,9 | 722 99.8 13122 33
200000 i 255 7 100 i389 11 100 i555 99.9 i 855 99.9 1322




- 42 -

Pables for IQL = 4 % and J = 1,

- ki S S P e G S e e v an -

100p, 1.2 1.6 2.0 2.4 2.8
N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 13 0 85,5 13 0 8l.1 i 13 © 76.9 13 0 72.9 13 0 69.1
50 14 O 84.4 i 14 O 79.8i 14 O 75.4 14 0 Tl.2 14 O 67.2
70 15 O 83.4 1 15 O 7T8.5i 15 0 73.9 15 0 69.5 15 0 65.3
100 16 0 82,4116 0 T77.3: 16 0 T2.4 16 0 67.8 16 O 63.5
200 16 0 82,4116 O T7.3 i 16 0O 72.4 16 0O 67.8 16 0 63.5
300 41 1 91,3 i 41 1 86.0: 41 1 80.2 41 1 T4.2 41 1 68.1
500 41 1 91,3} 65 2 91.4 % 65 2 85.9 65 2 79.5 65 2 T72.6
700 66 2 95.5 | 66 2 91,1 ; 90 3 89.3 90 3 82.9 90 3 175.5
1000 66 2 95,5 1 91 3 94.1 1116 4 91,6 | 116 4 85,2 116 4 T17.4
2000 91 3 97.6 1116 4 96.1 (166 6 95.0 [ 216 8 92.2 | 240 9 86.1
3000 116 4 98,7 1141 5 97.3 (191 7 96.1 | 266 10 94.2 ; 340 13 90.0
5000 141 5 99.3 (191 7 98.8 i241 9 97.6 | 341 13 96.2 @ 466 18 93.1
7000 1141 5 99.3 216 8 99.1 (291 11 98,5 @ 416 16 97.5 @ 566 22 94.9
10000 (166 6 99.6 241 9 99.4 316 12 98.8 | 466 18 98.1 | 691 27 96.4
20000 191 7 99.8 i266 10 99.6 1391 15 99.4 | 591 23 99.0 | 916 36 98,1
30000 216 8 99.9 i316 12 99.8 1441 17 99.6 | 666 26 99.3 :1066 42 98.7
50000 241 9 99.9 1341 13 99.9 516 20 99.8 | 766 30 99.6 1241 49 99.2
70000 {241 9 99.9 1366 14 99.9 1541 21 99.8 ; 841 33 99.7 11366 54 99.4
100000 | 266 10 100 1391 15 99.9 i591 23 99.9 ; 916 36 99.8 i1516 60 99.6
200000 {291 11 100 441 17 100 666 26 99,9 11041 41 99.9 {1766 70 99.8
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Single Sampling Tables for 1QL = 5% end J = 1.
100p, 1.5 2.0 2.5 3.0 3.5
N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n c 100P
30 11 0 84.7 i 11 0 80,1 {11 0 75.7 11 0 T1.5 11 0 67.6
50 12 0 83,4 12 0 78.5 [ 12 0O 73.8 12 0 69.4 12 0 65.2
70 12 0 83.4 . 12 O 78.5 i 12 0O 73.8 12 0 69.4 12 0 65.2
100 13 0 82.2 : 13 0 T6.9 | 13 O 72,0 13 0 67.3 13 0 62.9
200 32 1 91.7 i 32 1 86.6 1 32 1 81.0 32 1 T75.1 32 1 67.9
300 33 1 91,2 { 33 1 85.9 | 3 1 80.1 33 1 74,0 33 1 67.8
500 52 2 95,7 i 52 2 91.4 i 52 2 8549 72 3 83,0 52 2 T72.6
700 53 2 95.5 i 72 3 94.4 | 72 3 89.4 92 4 85.7 92 4 T78.0
1000 73 3 97.6 1 73 3 94.1 i 93 4 91.6 112 5 87.9 i 132 6 8l.9
2000 93 4 98.7 i113 5 97.4 153 7 96.1 192 9 93.5 232 11 88.3
3000 93 4 98.7 133 6 98.2 {173 8 96.9 | 233 11 95.0 ; 312 15 9L.5
5000 113 5 99.3 153 7 98.8 213 10 98,1 | 313 15 97.1 @ 432 21 94.6
7000 133 6 99.6 (173 8 99.2 i253 12 98.8 353 17 97.8 513 25 95.9
10000 133 6 99.6 1193 9 99.4 273 13 99.0 413 20 98,6 613 30 97.2
20000 173 8 99.9 233 11 99.7 {333 16 99.5 513 25 99.3 793 39 98.5
30000 173 8 99.9 253 12 99.8 373 18 99.7 573 28 99.5 913 45 99.0
50000 193 9 99,9 293 14 99.9 i413 20 99.8 653 32 99.7 1053 52 99.4
70000 213 10 100 {313 15 99.9 453 22 99.9 693 34 99.8 i1153 57 99.5
100000 | 213 10 100 i333 16 100 1493 24 99.9 : 753 37 99.8 ;1273 63 99.7
200000 | 253 12 100 1353 17 100 {553 27 100 | 873 43 99,9 1473 73 99.8
Single_Sampling Tables for 1L = 7% end { = 1.
100p, 2.8 3.5 4.2 4.9 5.6
N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 8 0 T9.7 8 0 T75.2 8 0 70.9 8 0 66.9 8 0 63.1
50 9 0 T77.4 9 0 T72.6 9 0 68.0 9 0 63.6 9 0 595.5
70 9 0 T77.4 9 0 T72.6 9 0 68.0 9 0 63.6 9 ¢ 59.5
100 9 0 T7.4 9 0 T72.6 9 0 68,0 9 0 63.6 9 0 59.5
200 23 1 86,5 : 23 1 B80.8 ; 23 1 74.9 23 1 68.8 23 1 62.5
300 37 2 91.6 i 37 2 86.1 37 2 79.8 37 2 72.8 37 2 65.1
500 52 3 94.2 52 3 89.2 66 4 85.6 66 4 T7.8 66 4 69.3
700 52 3 94.2 | 66 4 91.9 ; 80 5 88.0 94 6 B82.2 94 6 T2.7
1000 66 4 96.2 | 80 5 93.8 1109 7 91.1 ;123 8 85.0: 123 8 74.8
2000 95 6 98.2 1123 8 97.1 1166 11 95.2 @ 209 14 90.9 | 252 17 82.5
3000 ;109 7 98.8 1152 10 98.2 {195 13 96.3 | 280 19 93.9 366 25 87.1
5000 | 123 8 99.2 /180 12 98.9 252 17 97.9 @ 366 25 96.1 i 523 36 91.2
7000 138 9 99.4 1195 13 99.1 :280 19 98.4 423 29 97.1 652 45 93.3
10000 152 10 *99.6 223 15 99.4 1323 22 99.0 495 34 97.9 795 55 95.1
50000 | 181 12 99.8 i266 18 99.7 :395 27 99.5 i 623 43 98.9 {1109 77 97.5
30000 195 13 99.9 i281 19 99.8 438 30 99.6 709 49 99.3 11295 90 98.3
50000 209 14 99.9 {323 22 99.9 1495 34 99.8 823 57 99.6
70000 223 15 99.9 1338 23 99.% i523 36 99.8 895 62 99.7
100000 | 238 16 100 (366 25 99.9 :566 39 99.9 | 966 67 99.8
200000 | 266 18 100 1409 28 100 i652 45 99.9 1109 77 99.9
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Single Sampling Tebles for 1L = 10% and ¥ = 1.
100p, 4.0 5.0 6.0 7.0 8,0
N n ¢ 100P n c 100P n c 100P n ¢ 100P n ¢ 100P
30 6 0 78.3 6 0 T73.5 6 0 69.0 6 O 64,7 6 0O 60.6
50 6 0 78.3 6 0 73.5 6 0 69,0 6 0 64.7 6 0 60.6
70 6 O 178.3 6 0 173.5 6 0 69.0 6 O 64.7 6 0 60,6
100 16 1 86.71 16 1 81,1 : 16 1 75.1 i 16 1 88,7 16 1 82.0
200 26 2 91,6 26 2 86.1 i 26 2 79.7 1 26 2 T2.7 % 26 2 65.2
300 26 2 91,6 i 36 3 B89.6 : 36 3 83,21 36 3 T5.7 36 3 67.3
500 36 3 94,5 46 4 92.1 | 56 5 88.2 : 66 6 82.2 i 66 6 75.9
700 46 4 96,45 56 5 94,0 76 7 91.5 i 86 8 85.3 : 86 8 75.1
1000 56 5 97.6 i 76 7 96.4 % 96 9 93.8 {116 11 88.7 ;126 12 79.2
2000 76 7 98,91 96 9 97.8 {136 13 96.6 1186 18 93.7 ;246 24 87.0
3000 86 8 99,2 i116 11 98,6 {166 16 97.8 (236 23 95.7 326 32 90.2
5000 96 9 69,5 1136 13 99.2 1196 19 98.5 1296 29 97.3 1456 45 93.7
7000 {106 10 99,6 {146 14 99.3 i216 21 98.9 i336 33 97.9 i556 55 95.4
10000 116 11 99.8 {166 16 99.6 246 24 99.3 1386 38 98.6 656 65 96.6
20000 1136 13 99.9 1196 19 99.8 296 29 99,6 486 48 99.3 876 87 98.3
30000 146 14 99.9 {216 21 99.9 326 32 99.7 536 53 99.5
50000 (156 15 99.9 ;236 23 99.9 366 36 99.8 1616 61 99.7
70000 1166 16 100 (246 24 99.9 1386 38 99.9 1666 66 99.8
100000 (176 17 100 i266 26 100 i416 41 99.9 716 71 99.9
200000 196 19 100 1296 29 100 476 A7 100 i816 81 99.9
. Single_Sampling Tables for IQL = 15 % end § - 1.
100p, 5 6.0 7.5 9,0 10.5 12.0
N n c 100P n c 100P n c 100P n c 100P n c 100P
30 4 0 78.1 4 0 T3.2 4 0 68,6 4 0 64.2 4 0 60.0
50 4 0 T78.1 4 0 T3.2 4 O 68.6 A O 64,2 4 O 60.0
70 11 1 86.2 i 11 1 80,3 i 11 1 74.0 i 11 1 67.6 1 11 1 61.0
100 11 1 86,2 11 1 80,3 11 1 74,0 i 11 1 67.6: 11 1 61.0
200 17 2 92,21 24 3 89.9 : 24 3 83.5 24 3 759 24 3 67.1
300 24 3 94.7 31 4 92.1 37 5 88.9 37 5 8l.3 37 5 72.0
500 31 4 96.4 37 5 94.4 51 7 91.6 57 8 86.1 64 9 76.6
700 37 5 97.8 51 7 96.5 64 9 94.1 77 11 89.4 91 13 80.1
1000 44 6 98.5 57 8 97.5: 77 11 95.8 104 15 92.3 124 18 84.2
2000 51 7 98.9 1 77 11 98.8 i104 15 97.6 (151 22 95.6 (217 32 90.8
3000 57 8 99.3 84 12 99.0 (124 18 98,5 1184 27 97.1 :284 42 93.4
5000 | 71 10 99.7 | 97 14 99.4 144 21 99.0 1224 33 98.2 371 55 95.7
7000 | 77 11 99.8 {111 16 99.6 164 24 99.3 257 38 98.8 |437 65 97.0
10000 84 12 99.9 {117 17 99.7 (177 26 99.5 (284 42 99.1 511 76 97.8
20000 91 13 99.9 {137 20 99.9 {211 31 99.7 {351 52 99.5 !651 97 9€.9
30000 97 14 99.9 i151 22 99.9 {231 34 99.8 :i384 57 99.7
50000 1111 16 100 i164 24 99.9 257 38 99.9 i431 64 99.8
70000 117 17 100 {171 25 100 271 40 99.9 1464 69 99.9
100000 124 18 100 {184 27 100 {291 43 100 497 T4 99.9
200000 137 20 100 ;204 30 100 i324 48 100 ;564 84 100
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Single Sampling Tables with Risk of 50 % for Lots of Indifference Quality

B
(o] m
0 0.6930
1 1.678
2 2.674
3 3.672
4 4.671
5 5.670
6 6.669
7 7.669
8 8.669
9 9.668
10 10,67
11 11.67
12 12.67
13 13.67
14 14.67
15 15.67
16 16.67
17 17.67
18 18,67
19 19,67
20 20,67
22 22,67
24 24,67
26 26,67
28 28.67
30 30.67
35 35.67
40 40,67
45 45.67
50 50.67
60 60.67
70 70.67
80 80,67
90 90.67
99 99.67

B(eym) = 0,50, v = p;/p, m = np_, M= Np_, x= 1.

0.80
M
16.8
25.0
32.5
39.6
46.4
53.5
60.3
67.5
74.1
81.5
88.7
95.6
103
111
119
126
135
143
151
159
168
187
206
226
247
269
329
397
475
563
778
1060
1420
1890
2440

0.75
M
14,2
21.6
28,7
35.6
42.4
49.6
5647
64.3
71.7
79.8
88,0
96.1
105
114
124
(134
144
154
166
177
189
215
243
273
306
341
445
574
733
930
1470
2300
3570
5490
8060

0.70
M

12.5
19.5
26.5
33.6
40.8
48.4
56.4
65.0
73.7
83.3
93.3
104
115
127
140
154
168
183
200
217
236
277
323
376
437
505
720
1020
1420
1980
3790
7180
13500
25100
43900

0.65
M

11.3
18.3
25.4
32.9
40,8
49.5
58.8
69.1
80.0
92.3
106
120
136
153
172
193
215
240
268
297
330
405
496
604
733
889
1430
2270
3590
5640
13800
33100

0.60
M

10.5
17.5
25.1
33.3
42,4
52.8
64.4
77.6
92.1
109
128
149
174
201
232
268
308
353
405
462
529
689
893
1160
1490
1920
3580
6630
12200
22300

0.55
M

10,0
17.3
25,4
3449
45.9
58.9
74.1
92,2
113
139
168
203
245
294
351
419
500
595
707
838
995
1390
1950
2720
3770
5240
11800
26300
58400

0.50
M
9.65
17.4
26,6
37.9
51.8
69.1
90.6
117
150
192
243
307
386
485
607
758
946
1180
1470
1820
2260
3470
5320
8120
12400
18800
53100
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0.6930
1.678
2.674
3.672
4.671
5.670
6.669
7.669
8.669
9.668
10. 67
11.67
12,67
13.67
14.67
15.67
16.67
17.67
18.67
19.67
20,67
22.67

0.40

9.45
18.9
32.2
51.0
7.8
116
17
250
361
520
745
1060
1520
2150
3050
4320
6100
8600
12100
17000
24000
47100

0.35

9.60
20,6
37.8
64.6
107
173
276
438
688
1080
1680
2610
4050
6260
9660
14900
22800
35000
53600
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0.30

9.98
23.4
47.1
88.9
162
292
5186
912
1590
2770
4810
8290
14300
24500
41900
71700

0.25

10.7
28.1
63.9

137
286
587
1190
2400
4790
9530

18900

37100

73000

1520
3670
8800
20900
49500
116000

0.15

14.0
54,0
183
594
1880
5830
17900
54400

0.10
M
18.6
101
490
2270
10300
45600
200000
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r 1,50

m M
0.6930 10.8
1.678 17.8
2,674 25,0
3.672 32.8
4,671 41,3
5.670 50.6
6.669 60.9
7.669 72,2
8.669 85.0
9,668 98.8
10,67 114
11,67 132
12,67 151
13,67 172
14.67 196
15,67 222
16,67 252
17.67 285
18.67 321
19,67 362
20,67 407
22.67 512
24,67 644
26,67 806
28,67 1010
30,67 1250
35.67 2150
40,67 3670
45,67 6220
50.67 10500
60,67 29500

B(c,m) = 0,50, r = pzlpo, m =

1,60
M
10.1
17.2
25.0
33.8
43.9
55.4
68.8
84.0
102
122
146
174
206
243
285
335
392
459
536
€26
727
984
1330
1780
2390
3200
6580
13400
27200
54800

1.80
M
9.38
17.3
27,0
39.1
54.5
73.8
98.5
130
170
220
285
367
469
600
766
976
1240
1580
2000
2540
3200
5120
8140
12900
20500
32300

2,00
M
9.20
18.4
31.2
49.0
74.4
110
161
232
333
474
673
953
1340
1890
2660
3720
5210
7280
10200
14200
19700
38000
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2,25
M
9.39
21.1
40.0
71.1
122
206
342
564
924
1500
2440
3950
6370
10200
16400
26300
42100
67100

npy, M = Npg,
2,50 2.75 3.0
M M M
9.90 10.7 11,7
25.2 31.3 39.8
54,7 78,5 117
112 187 329
221 432 897
430 983 2410
828 2210 6380
1580 4930 16800
3000 10900 43800
5650 24109 113000
10600 52800
19900
37000
68800
[
0
1
2

7 =1,
3.5
M

14.7-

69.3
289
1150
65640
16900
63300

r

m
0,6930
1,678

Single Sampling Tables with Risk of 50% for Lots of Indifference Quality

4.0 5.0
M M
19.1  34.4

129 508
778 6700
4470 84000
25000
137000
6.5 10.0
M M
91.6 1010
4680 1090000

2,674 213000
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Single sampling tables with producers risk of 5 %

and minimum consumers cosis.

The tables on pp. 50 - 59 are based on a hypergeometric producers

risk of 5 %, i.e. P(pl) = 0,95, a binomial consumers risk, P(p2), and

minimum consumers costs

where

n

K(p,)

k,(p,) - k (p,)
X2 =k, (p,) - k_(p,)

and

k_(p,)

nk _(p,) +®-n)(k, (p,)P(p,) + k_ (py)a(p,))

(k,(p,) -k (p,))(n + (¥-n)y,P(p,) +.K5,)

= (5, - 5.(n,)

The tables give corresponding values of N, n, ¢,

and lOOP(pz) for

3; = 2 and 10, and for the following 50 combinations of 100pl and lOOp2:
100pl lOOp2

0.1 0.2 0.3 0.4 0.6 1.0
0.2 0.4 0.6 0.8 1.2 2.0
0.5 1.0 1.5 2.0 3.0 5.0
1.0 2.0 2.5 3.0 4.0 6.0
2.0 4.0 5.0 6.0 8.0 12.0
3.0 5.0 6.0 7.5 9.0 12.0
4.0 6.0 7.0 8.0 10.0 12.0
5.0 7.5 8.5 10.0 12.5 15.0
7.0 10.5 12.0 14.0 17.5 21.0
10.0 15.0 17.0 20,0 25.0 30.0

Methods of interpolation have

The tables may be used for X;

For ;,/2<5 compute N¥ = N:,/2/2 and use

been discussed in sections 5 and 7.

+ 2 and gé% 10 in the following way:

the plan for N* and X¥o = 2e
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For 5 f‘xé'g 20 compute N* = N}é/lo and use the plan for N* and g; = 10,

The tables on pp. 60 -~ 61 are based on the same assumptions with the
only modification that the consumers and the producers risk have been
computed from the Poisson distribution. For ¢ < 99 m = npl and M = Np1
have been tabulated for M < 50.000 as function of ¢ and r = p2/p1 for
r = 1.50, 1.60, 1,80, 2,00, 2,25, 2.50, 2.75, 3.0, 3.5, 4.0, 5.0, 6.5, 10,0,
and for z£= 2 and 10. The optimum plan is (c,m) for M(c-1) < M < M(c).

The tables may be used for‘{é £ 2 and)"2 # 10 in the following way:

For Y, <5 M(c,yz) = M(c,2) 2/3/2 and for 5 £ Yy, <20 M(c,eg) =

M(c,lO)lO/Xz.

The tables may also be used to find approximations to the plans

defined above since N = M/p1 and n, = mh/pl,

where

1
tC Y M 5+40,2)

m+c+1 )

m = (n - 25l - iy -

n, indicating the approximation to the "hypergeometric solution".

Pl) m
2)

Notice that underlining of a sampling plan means that total inspection

is cheaper than sampling inspection but that the plan tabulated is the

cheapest sampling plan available.
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Single Sempling Tables for AQL = 0,1 % and = 2.

100p,, 1.0 0.6 0.4 0.3 0.2
N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 1l00P
30) 25 0 177.8 25 0 86,0 25 0 90.5 25 0 92.8 25 0 95.1
50 32 0 72.5 32 0 82.5 32 0 88,0 32 0 90.8 32 0 93.8
70 37 0 68.9 37 0 80,0 37 0 86,2 37 O 89.5 37 0 92.9
100 40 O 66.9 40 0 78.6 40 0 85,2 40 0 88.7 40 0 92.3
200 45 O 63.6 45 0 T76.3 45 0 83.5 45 0 87.4 45 0 91.4
300 47 0O 62.4 47 0 75.4 47 O 82.8 47 0 86.8 4T 0 91.0
500 49 0 61.1 49 0 74.5 49 0 82,2 49 0 86.3 49 0 90.7
700 49 0 61.1 49 0 T4.5 49 0 82,2 49 0 86.3 49 0 90.7
1000 50 O 60.5 50 0 74.0 50 0 81,8 50 0 86,1 50 0 90.5
2000} 448 1 6.1 | 448 1 25.0 i 448 1 46.5 448 1 61.1 448 1 7.4
3000 406 1 8.6 1106 2 3.9 (1106 2 18,2 | 1106 2 35,5 i 1106 2 61.9
5000 {947 2 0.4 @ 947 2 7.7 11714 3 8.9 2747 4 8.6 ;2747 4 35.8
70001 902 2 0.6 11578 3 1.5 2390 4 3.8 335 5 6.4 i 4564 6 19.5
10000 873 2 0.8 {1501 3 2.1 i2225 4 5.8 :3935 6 5.1 | 6060 8 14.7
20000 : 844 2 0.9 (2083 4 0.5 {2792 5 3.4 14343 7 5.3 | 8841 12 10.4
30000 835 2 1.0 {2043 4 0.6 {3451 6 1.6 (5801 9 2,1 {11101 15 7.1
50000 1390 3 0.0 2013 4 0.7 {4111 7 0.8 ;6430 10 1.6 ({13256 18 5.3
70000 1383 3 0.1 i2660 5 0.1 i4072 7 0.8 | 7142 11 1.0 (15634 21 3.4
L0000 1378 3 0.1 i2646 5 0.1 (4777 8 0.4 (71866 12 0,7 18019 24 2.2
200000 1373 3 0.1 i2630 5 0.2 i5477 9 0.2 [ 8565 13 0.4 {21146 28 1.3

Single Sampling Tables for AQL = 0,2 % and { - 2.

100p,, 2.0 1.2 0.8 0.6 0.4
N n ¢ 1lO0P n ¢ 100P n ¢ 100P n e 100P n ¢ 100P
30i 18 0 69.5 18 0 80.5 18 0 86,5 18 0 89.7 18 0 93,0
50 20 0 66.8 20 O 78.5 20 0 85.2 20 0 88.7 20 0 92,3
70 22 0 64.1 22 0 T76.7 22 0 83.8 22 0 87.6 22 0 91.6
100 23 0 62.8 23 0 75.8 23 0 83.1 23 0 87.1 23 0 91.2
200 24 O 61.6 24 0 74.8 24 0 82,5 24 0 86.6 24 0 90.8
300 25 0 60.3 25 0 73.9 25 0 8l.8 25 0 86.0 25 0 90.5
500 i 25 0 60.3 25 0 73.9 25 0 8l.8 25 0 86,0 25 0 90.5
7001270 1 2.8 270 1 1l6.4 @ 270 1 36.3 270 1 51.8 270 1 70.6
1000 i 224 1 6,0 224 1 24.9 224 1 46.4 224 1 6l.1 224 1 T77.4
2000 {498 2 0.3} 498 2 6.2 947 3 5.6 947 3 18.1 9417 3 47.6
3000 i 460 2 0.5 i 815 3 1.2 | 815 3 11.0 ;125 4 12.9 i 1822 5 26.5
5000 437 2 0.7 751 3 2.1 11113 4 5.8 {1519 5 10.8 ; 3030 8 14.7
7000 | 428 2 0.8 1 729 3 2.5 i1444 5 2.6 | 1846 6 Te5 3742 10 12.0
10000 | 422 2 0.9 11042 4 0.5 i1397 5 3.3 ;2172 7 5.3 ; 4421 12 10.3
20000 699 3 0.0 11012 4 0.7 i2074 7 0.7 12849 9 2.5 6295 17 5.6
30000 i 694 3 0.0 (1335 5 0,1 ;2045 7 0.8 3192 10 1.7 | 7440 20 3.8
50000 i 690 3 0.1 i1324 5 0.1 :2389 8 0.4 3934 12 0.7 : 9011 24 2.2
70000 688 3 0.1 1319 5 0.1 {2378 8 0.4 : 4305 13 0.4 ;. 9786 26 1.7
30000 : 687 3 0.1 i1316 5 0.2 ;2739 9 0.2 | 4284 13 0.4 {10575 28 1.3
0000 i 685 3 0.1 {1650 6 0.0 {3101 10 0.1 5052 15 0.2 ;12638 33 0.6
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100p,, 5.0 3.0 2.0 1.5 1.0
N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 9 0 63.0: 9 0O T76.0 9 0 83.4 9 0 87.3 9 0 91.4
50 9 0 63.0 9 0 76.0 9 0 83.4 9 0 87.3 9 0 91.4
70 10 0 59.9 : 10 O 73.7 10 O 8l.7 10 O 86.0 10 0 90.4
100 10 0 59.9 . 10 0O T73.7 10 0 8l.7 10 O 86.0 10 0 90.4
200 10 O 59.9 | 10 O T3.7 10 0 8l1.7 10 0 86.0 10 0 90.4
300 {103 1 3.3 i103 1 18.2 { 103 1 38.7 {103 1 54.2 i 10 1 72.5
500 85 1 7.0 (251 2 1.9 | 251 2 12,0 i 251 2 27.2 i 251 2 54.1
700 80 1 8.6 i208 2 5,0 208 2 21.3 i 421 3 12.3 i 421 3 39.2
1000 1190 2 0.4 1190 2 7.4 ! 343 3 8.7 i 550 4 8.5 i 550 4 35.6
2000 (175 2 0.7 i301 3 1.9 i 446 A 5.6 | 608 5 10,7 i1213 8 14.5
3000 i171 2 0.8 i291 3 2.4 1 574 5 2.7 i 901 7 A.0 i1469 10 13.3
5000 (168 2 0.9 412 4 0.5 @ 699 6 1.4 {1013 8 3.3 11895 13 9.9
7000 i281 3 0.0 407 4 0.6 | 686 6 1.6 i1149 9 2.2 i2368 16 6.3
10000 {279 3 0.0 1403 4 0.7 i 823 7 0.7 i1l287 10 1.5 (2653 18 5.2
20000 {276 3 0.0 ({530 5 0.1 : 957 8 0,3 {1575 12 0.6 13430 23 2.6
30000 (276 3 0.0 i528 5 0.1 951 8 0.4 i1722 13 0.4 i3909 26 1.7
50000 i275 3 0.0 i526 5 0,1 11095 9 0,1 i1870 14 0.3 4563 30 0.9
70000 i295 3 0.0 i661 6 0.0 i1092 9 0.2 i1864 14 0.3 14890 32 0.6
100000 275 3 0.0 (660 6 0.0 i1240 10 0.1 2020 15 0.2 15221 34 0.5
200000 1395 4 0.0 {659 6 0.0 11390 11 0.0 2175 16 0.1 {5895 38 0.2

Single Sampling Tebles for AQL = 1% and § = 2.

100p, 6.0 4.0 3.0 2.5 2.0
N n ¢ 100P | n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 5 0 T13.4 5 0 8l.5 5 0 85.9 5 0 88.1 5 0 90.4
50 5 0 T73.4 5 0 8l.5 5 0 85.9 5 0 88,1 5 0 90.4
70 5 0 73.4 5 0 81,5 5 0 85.9 5 0 88.1 5 0 90.4
100 5 0 T73.4 5 0 8l.5 5 0 85.9 5 0 88.1 5 0 90.4
200 A5 1 23.9}: 45 1 45.8 45 1 60.7 45 1 68,9 45 1 7.3
300 1111 2 3.4 111 2 17.5 § 111 2 34.9 i 111 2 AT7.3 ; 111 2 61.7
500 95 2 7.1 1172 3 8.4 | 276 A 8.1 | 276 4 17.9 i 276 4 35.2
700 159 3 1.2 {240 4 3.5 240 4 15.1 337 5 15.2 457 6 19.2
1000 (151 3 1.8 i223 A4 5.4 1 305 5 10.3 | 395 6 13.5 607 8 14.3
2000 (209 A4 0.4 1280 5 3,1 | 436 7 4.9 ; 606 9 6.3 | 886 12 10.0
3000 {205 4 0.5 /346 6 1.4 582 9 1.9 | 750 11 3.7 i1112 15 6.8
5000 1202 4 0.6 412 7 0.7 i 645 10 1.4 i 892 13 2.3 {1328 18 5.1
7000 267 5 0.1 409 7 0.7 ! 716 11 0,9 i 961 14 1,8 (1566 21 3.2
10000 266 5 0.1 A79 8 0,3 i 789 12 0.6 {1116 16 1.0 (1717 23 2.6
20000 264 5 0.1i549 9 0,1 859 13 0,4 i1265 18 0,6 2118 28 " 1.2
30000 (264 5 0.1 548 9 0.1 | 934 14 0.2 11341 19 0.4 i2365 31 0.7
50000 i331 6 0.0 621 10 0.1 {1011 15 0.1 {1502 21 0.2 {2613 34 0.4
70000 i331 6 0.0 621 10 0.1 1090 16 ©O.1 ;1582 22 0,2 :2780 36 0.3
00000 1330 6 ©0.0i620 10 0,1 :1089 16 0,1 (1664 23 0.1 2950 38 0.2
00000 {400 7 0.0 695 11 0.0 1249 18 0.0 [1828 25 0.1 {3293 42 0.1

SRR
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100p,, 12.0 6.0 4.0
N c n n c 100P n 100P n c 100P
30 0 2 2 0 88.4 2 90,2 2 0 92,2
50 o} 2 2 0 88.4 2 90,2 2 0 92,2
70 1 27 27 1 51,2 21 60.6 27 1 170.6
100 1 23 44.1 1 23 1 59.5 23 67.9 23 1 76.6
200 2 5.1 9 4.9 1 95 3 17.1 95 29.5 95 3 41.0
300 2 6.8 82 9.8 {126 4 12.0 | 183 10.1 | 183 5 25.6
500 3 1.5 il12 4.9 1153 5 9.8 | 198 13.0 | 304 8 14.0
700 3 1.8 {145 2.2 1186 6 6.6 i 275 6.5 | 324 9 16.3
1000 3 2.1 141 2.7 1219 7 4.5 | 304 5.9 i 444 9.6
2000 4 0.4 1172 1.3 i286 9 2.1 | 410 2.8 | 632 5.1
3000 4 0.5 i206 0.6 1321 10 1.4 | 443 2.3 1 702 4.3
5000 5 0.1 {240 0.3 {356 11 0.9 517 1.3 | 860 2.4
7000 5 0.1 ;239 0.3 1393 12 0.6 i 555 1.0 | 938 1.8
10000 5 0.1 {238 0.3 430 13 0.3 | 634 0.5 11061 1.1
20000 5 0.1 (274 0.1 (467 14 0,2 | 712 0.3 (1224 0.6
30000 6 0.0 (311 0.0 i506 15 0.1 : 752 0.2 {1350 0.3
50000 6 0.0 {311 0.0 i546 16 0.1 i 833 0.1 1433 0.2
70000 6 0.0 i349 0.0 i586 17 0.0 ! 874 0.1 i1519 0.2
LOOO0O 6 0.0 {349 0.0 {585 17 0.0 | 916 0.0 11605 0.1
200000 7 0.0 :387 0.0 :666 19 0,0 ! 957 0.0 {1779 0.0

Single Sampling Tables for AQL = 3 % and d =_ 2.

N ¢ n n c 100P n 100P n 100P
30 0 2 2 0 85,6 2 88.4 2 90.2
50 1 18 18 1 60.4 18 70.6 18 7.4
70 2 2.9 56 56 2 19.9 58 33.9 56 46.5
100 2 16.3 | 37 37 2 46.8 31 61.6 kT 71.8
200 3 9.1 : 85 1.0 i122 5 9.8 | 122 25.3 | 122 42.5
300 4 4.1 (105 8,1 {136 6 10.9 i 172 18.4 i 216 2444
500 5 1.9 i123 6.7 0181 8 6.9 i 246 12,3 | 320 18.6
700 5 2.5 145 4.5 1202 9 5.8 | 294 9.9 | 396 16.0
1000 6 1.1 :168 2.9 {251 11 3.3 | 341 8.2 | 503 12.1
2000 7 0.5 215 1.2 296 13 2.1 | 469 4.1 i 114 7.5
3000 7 0.5 {238 0.8 {347 15 1.1 | 547 2.6 | 849 5.4
5000 8 0.2 262 0.5 {370 16 0.9 : 654 1.4 1043 3.2
7000 8 0.2 288 0.3 i423 18 0.5 : 708 1.0 {1184 2.1
10000 9 0.1 313 0.2 {449 19 0.3 | 762 0.7 11296 1.6
20000 9 0.1 338 0.1 {502 21 0.2 | 872 0.4 i1555 0.7
30000 10 0.0 365 0.1 i529 22 0.1 i 928 0.3 {1671 0.5
30000 10 0,0 i364 0.1 {556 23 0.1 |1014 0.1 1848 0.3
70000 11 0.0 i391 0.0 i584 24 0.1 :l071 0.1 {1936 0.2
Y0000 11 0.0 i 418 0.0 {611 25 0.0 {1129 0.1 i 2056 0.1l
)0000 12 0.0 {445 0.0 {667 27 0.0 {1217 0.0 : 2266 0.1
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100p,, 12,0 10.0 8.0 7.0 6.0
N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 16 1 41,2 16 1 51.5 i 16 1 63.0 16 1 69.0 16 1 75.1
50 12 1 56.9 12 1 65.9: 12 1 75.1 12 1 79.7 12 1 84.0
70 29 2 30.71 29 2 43.5 i 29 2 58.7 2 2 66.8 2 2 74.9
100 48 3 15.7 i 48 3 28.0 i 48 3 45.8 48 3 56.4 48 3 67.5
200 81 5 6.6 81 5 16.8 107 6 23.9 i 139 7 23.6 i 139 7 40.1
300 96 6 4.9 1119 7 8.3 i143 8 18,4 i 170 9 24.2 | 235 11 24.4
500 i 110 7 3.9 i1%3 9 5,2 i223 12 8.8 i 248 13 16.9 | 330 16 22.6
700 {127 8 2.6 i169 10 4.3 i258 14 7.4 i 331 17 10.7 | 409 20 20.3
1000 144 9 1.7 206 12 2.4 i294 16 6.0 | 387 20 9.0 i 536 26 15.1
2000 {180 11 0.7 241 14 1.5 391 21 2,9 | 549 28 4.4 ; 785 38 9.5
3000 178 11 0.7 (280 16 0.7 451 24 1.8 | 629 32 3.1 | 979 47 6.2
5000 197 12 0.4 i298 17 0.6 510 27 1.2 i 732 37 2.0 i1215 58 3.8
7000 {216 13 0.3 {317 18 0.4 (551 29 0,8 | 816 41 1.3 1367 65 2.7
10000 {235 14 0.1 {337 19 0.3 i592 31 0.6 | 879 44 1.0 {1519 72 1.9
20000 254 15 0.1 377 21 0.1 i676 35 0.3 {1030 51 0.4 (1829 86 0.9
30000 {274 16 0.0 (397 22 0,1 (718 37 0.2 {1095 54 0.3 2008 94 0.6
50000 294 17 0.0 i439 24 0.0 783 40 0.1 (1205 59 0.2
70000 {294 17 0.0 (459 25 0,0 i826 42 0.1 1249 61 0.1
100000 | 314 18 0.0 i459 25 0.0 i848 43 0.1 i1316 64 0.1
200000 334 19 0.0 (501 27 0.0 {936 47 0.0 {1451 70 0.0
Single Sampling Tables for AQL = 5 %_and f = 2.
100p,, 15.0 12.5 10.0 5 8.5 7.5
N n ¢ 100P n [ {e0) n ¢ 100P n c 100P n c 100P
30 11 1 49.2 0 11 1 59.2 : 11 1 69.7 11 1 76.1 11 1 80.3
50 26 2 23,0 26 2 35.2; 26 2 51,1 26 2 61.8 26 2 69.1
70 43 3 9.6 43 3 19.8 43 3 36.5 43 3 49.7 A3 3 59.5
100 56 4 6.3 56 4 15.5 56 4 32.9 56 4 47.7 56 4 58.8
200 62 5 8.1 80 6 1l.4 /100 7 20,6 | 122 8 28,2 i 149 9 31.3
300 74 6 5.9 109 8 6.2 (148 10 11.6 i 170 11 21.2 | 218 13 23.7
500 {103 8 2.1 :137 10 3.7 1191 13 8.3 i 250 16 13.9 | 314 19 19.5
700 1100 8 2,7 150 11 3.0 220 15 6.7 i 296 19 11.6 @ 397 24 15.7
1000 {114 9 1.7 (163 12 2.5 i268 18 4.0 | 360 23 8.6 | 477 29 13.6
2000 143 11 0.6 208 15 1.0 i328 22 2.4 | 508 32 4.0 715 43 7.2
3000 (158 12 0.4 223 16 0.7 i376 25 1.5 591 37 2.6 851 51 5.1
5000 173 13 0.2 i254 18 0.4 425 28 0.9 i 692 43 1.5 /1041 62 3.0
7000 173 13 0.2 270 19 0.3 458 30 0.6 | 742 46 1.2 {1163 69 2.1
10000 188 14 ©0.1 1286 20 0.2 i491 32 0.4 | 810 50 0.8 11286 76 1.5
20000 | 204 15 0.1 i319 22 0.1 558 36 0.2 i 932 57 0.4 {1517 89 O.7
30000 220 16 0.0 i335 23 0.1 593 38 0.1 {1002 61 0,3 (1643 96 0.5
50000 | 236 17 0.0 1351 24 0.0 i645 41 0.1 {1091 66 0.1
70000 | 236 17 0.0 i368 25 0.0 662 42 0,1 {1145 69 0.1
00000 | 252 18 0.0 i385 26 0.0 697 44 0.0 {1199 72 0.1
00000 | 268 19 0.0 i402 27 0.0 1749 47 0.0 {1307 78 0.0
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100p2 21.0 17.5 14.0 12,0 10.5
N n ¢ 100P n c 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 25 2 8,0 125 2 16.1 i 25 2 30,0 25 2 40.9 25 2 50.4
50 31 3 8.5 31 3 18.4 31 3 35.2 31 3 48.0 31 3 58.7
70 25 3 19,9 | 41 4 13.3 ! 41 4 30.2 41 4 44.4 41 4 56.6
100 35 4 11.4 i 49 5 12,01 66 6 16.6 66 6 30.8 66 6 45.2
200 54 6 4.6 i 66 7 8.9 { 94 9 13.6 124 11 17.6 142 12 26.1
300 63 7 3.2 87 9 4.7 i127 12 8.4 | 156 14 14.8 187 16 23.1
500 72 8 2,2 i108 11 2.5 {158 15 5.9 {212 19 10.1 {269 23 17.3
700 82 9 1.4 ill17 12 2.1 {179 17 4.6 1258 23 7.2 342 29 12.7
1000 93 10 0.7 (127 13 1.6 213 20 2.8 ; 304 27 5.2 413 35 10.1
2000 102 11 0.5 {149 15 0.8 i258 24 1.5 385 34 2.9 584 49 5.2
3000 {113 12 0.3 (171 17 0.4 i280 26 1.1 | 445 39 1.8 (682 57 3.6
5000 {124 13 0.2 182 18 0.3 i316 29 0.6 505 44 1.1 i819 68 2.0
7000 124 13 0.2 {193 19 0.2 1339 31 0.4 | 555 48 0.7 894 T4 1.5
10000 135 14 0.1 (205 20 0,1 (363 33 0.3 {591 51 0.5 {983 81 1.0
20000 146 15 0,0 i228 22 0.1 (412 37 0.1 | 666 57 0.3 1136 93 0.5
30000 ;158 16 0.0 240 23 0.0 437 39 0.1 | 717 61 0.2
50000 169 17 0.0 {252 24 0.0 ;461 41 0.1 : 768 65 0.1
70000 (169 17 0.0 (264 25 0.0 474 42 0.0 | BO6 68 0.1
00000 1181 18 0.0 i276 26 0.0 1499 44 0.0 {845 71 0.0
00000 192 19 0.0 {288 27 0.0 {537 47 0.0 : 909 76 0.0
Single Sempling Tables for AQL = 10 % and ! = 2.
100p,, 30.0 25,0 20.0 17.0 15.0
N n ¢ 10O0OP n ¢ 1loop n c 100P n ¢ 100P n ¢ 100P
30 12 2 25,3 i 12 2 39.1; 12 2 55.8 12 2 66,6 12 2 T73.6
50 18 3 16.5 i 28 4 13.5 i 28 4 31.5 28 4 AT.1 28 4 58.7
70 25 4 9.0 35 5 9.8 47 6 14.4 47 6 29.2 47 6 43.0
100 32 5 5,1 1 41 6 8,3 51 7 17.3 62 8 25.2 5 9 29.5
200 45 7 2.1 i53 8 6,1 81 11 9,2 1100 13 17.7 | 133 16 20.3
300 44 7 2.6 1 68 10 2.9 104 14 5.6 132 17 12.4 {173 21 17.2
500 58 9 0.9 ! 74 11 2.5 {126 17 3.9 1181 23 7.1 : 240 29 11.8
700 58 9 0.9 i 82 12 1.7 i141 19 2.9 1205 26 5.6 {290 35 9,1
1000 65 10 0.5 97 14 0.8 {157 21 2,0 1238 30 3.9 | 340 41 T.2
2000 72 11 0.3 (112 16 0.4 ;189 25 1.0 {304 38 1.9 | 461 55 3.5
3000 80 12 0.2 i120 17 0.3 1205 27 0.7 338 42 1.3 i 531 63 2.2
5000 87 13 0.1 128 18 0.2 i230 30 0.4 381 47 0,7 609 72 1.4
7000 87 13 0.1 {136 19 0.1 {247 32 0.2 i 407 50 0.5 | 662 178 1,0
L0000 95 14 0.0 144 20 0.1 {255 33 0.2 1442 54 0,3 | 716 84 0.7
20000 1103 15 0.0 i152 21 0.1 1290 37 0.1 {495 60 0.2 : 824 96 0.3
J0000 (103 15 0.0 i161 22 0.0 {298 38 0.1 ;521 63 O.l
;0000 i111 16 0.0 i169 23 0.0 1324 41 0.0 [ 557 67 0.l
70000 i111 16 0,0 {177 24 0.0 {333 42 0.0 584 70 0.0
YO000 1119 17 0.0 1186 25 0.0 {351 44 0.0 611 73 0.0
0000 (127 18 0,0 {194 26 0.0 {368 46 0,0 1657 78 0.0
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100p,, 5.0 3.0 2.0 1.5 1.0
N n ¢ 100P n ¢ 100P n ¢ 100P n c 100P n ¢ 100P
30 9 0 63.0 9 0 76,0 9 0 83.4 9 0 87.3 9 0 9l.4
50-1 9 0 63.0 9 0 T6.0 9 0 83.4 9 0 87.3 9 0 91.4
70 {10 0 59,9 10 O T3.7 10 o 81,7 10 O 86.0 10 0 90.4
100 i 10 O 59.9 i 10 0O T3.7 10 O 8l.7 10 O 86.0 10 0 90.4
200 1 10 O 59.9 1 10 O T3.7 10 O 8.7 10 0 86.0 10 0 90.4
300 {103 1 3.3 i103 1 18,2 | 103 1 38,7 : 103 1 54.2 : 10 1 72.5
500 251 2 0.0 {251 2 1,9 ! 251 2 12.0 i 251 2 27.2 ! 251 2 54.1
700 208 2 0,2 {421 3 0,1 { 421 3 3.1 | 421 3 12.3 ; 421 3 39.2
1000 1190 2 0.4 1343 3 0.8 | 550 4 1.4 550 4 85 i 5350 4 35.6
2000 {175 2 0.7 i446 4 0,3 i 788 6 0.4 i 987 T 1.9 i1483 9 7.5
3000 i291 3 0.0 i426 4 0.4 | 732 6 0,9 i1269 9 0.8 {2163 13 3.2
5000 i284 3 0,0 i551 5 0,1 i 853 7 0,5 :i1351 10 0.9 i2904 18 1.9
7000 {281 3 0.0 i543 5 0,1 {990 8 0,2 {1651 12 0.3 i3332 21 1.5
10000 279 3 0.0 i537 5 0,1 i1129 9 0,1 (1781 13 0.2 (3765 24 1,2
20000 i276 3 0.0 (668 6 0.0 i1107 9 0.1 i1898 14 0.2 (4866 31 0.4
30000 398 4 0.0 i664 6 0.0 il252 10 0.1 i2044 15 0.1 i5331 34 0.3
50000 397 4 0.0 i662 6 0.0 i1398 11 0.0 :2355 17 0.0 {5977 38 0.2
70000 396 4 0.0 i801 7 0.0 i1395 11 0.0 2348 17 0.0 {6300 40 0.1
100000 396 4 0.0 {800 7 0.0 i1393 11 0.0 (2505 18 0.0 (6629 42 0.1
200000 (395 4 0.0 i799 7 0.0 i1543 12 0.0 (2661 19 0.0 {7304 46 0.0

Single Sampling Tables for AQL = 1 % and_{ = 10.

100p,, 6.0 4.0 3.0 2.5 2.0
N n c 100_}3 n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 5 0 T3.4 5 0 8l.,5 5 0 85,9 5 0 88,1 5 0 90.4
50 5 0 173.4 5 0 8L.5 5 0 85.9 5 0 88.1 5 0 90.4
70 5 0 T3.4 5 0 8l1.5 5 0 85.9 5 0 88.1 5 0 90.4
100 5 0 T3.4 5 0 81.5 5 0 85.9 5 0 88.1 5 0 90.4
200 | 45 1 23.9 0 45 1 45.8 45 1 60.7 45 1 68.9 45 1 T7.3
300 {111 2 3.4 111 2 17.5 : 111 2 34.9 ¢ 111 2 47.3 @ 111 2 61.7
500 i172 3 0.7 i276 4 1.3 276 4 8,1 276 4 17.9 | 276 4 35.2
700 1159 3 1.2 337 5 0.7 457 6 1.6 457 6 6.0 457 6 19.2
1000 223 4 0.2 305 5 1.6 494 7 1.9 607 8 3.3 T42 9 T.3
2000 1209 4 0.4 436 7 0.4 ; 696 10 0,6 : 886 12 1.3 11314 16 2.1
3000 274 5 0.1:i501 8 0.2 i 750 11 0.5 {1019 14 0.9 {1607 20 1.4
5000 269 5 0.1 488 8 0,2 | 892 13 0.2 ;1238 17 0.4 ;1884 24 1.1
7000 267 5 0.1 559 9 ©0.,1 i 878 13 0.3 ;1302 18 0.4 :2112 27 0.8
10000 334 6 0.0 i554 9 0.1 | 950 14 0.2 {1455 20 0,2 12344 30 0.5
20000 i332 6 0.0 i625 10 0.0 {1100 16 0.1 {1601 22 0,1 ;{2825 36 0,2
30000 i331 6 0.0 1699 11 0.0 ;1177 17 0.0 (1761 24 0.1 ({3070 39 O.1
50000 401 7 0.0 {697 11 0,0 {1254 18 0.0 :1838 25 0.0 {3317 42 0.1
70000 400 7 0.0 773 12 0,0 {1252 18 0.0 {1919 26 0.0 3485 44 0.1
00000 400 7 0.0 {773 12 0.0 i1332 19 0.0 12001 27 0.0 3655 46 0.0
200000 (400 7 0.0 i850 13 0.0 :1412 20 0.0 {2167 29 0.0 {3911 49 0.0
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Single_Ssmpling Tables for AQL =_4 % and § = 10
100p, 12,0
N n c n n 100P 100P n 100P
30016 1 16 16 63.0 69.0 16 75.1
50 12 1 Iz 12 75.1 79.7 12 84.0
701 39 2 29 29 58.7 66.8 | 29 74.9
100 | 48 3 48 B 45.8 56.4 | 48 67.5
200 1107 6 2.2 1139 2.7 139 12.5 23.6 | 139 40.1
300 :143 8 0.8 i170 2.1 235 3.3 9.8 235 24.4
500 i153 9 0.9 223 1.0 301 2.8 3.1 9.2
T00 169 10 0.6 i235 1.0 357 2,0 2.9 5.5
1000 (185 11 0.5 i272 0.6 436 1.1 2.1 4.3
2000 220 13 0.2 (326 0.3 549 0.5 1.0 2.0
3000 238 14 0.1 (343 0.2 607 0.4 0.7 1.3
5000 257 15 0.1 i381 0.1 665 0.2 0.3 0.8
T000 276 16 0.0 i401 0.1 T27 0.1 0.3 0.6
10000 :275 16 0.0 i420 0.1 768 0.1 0.2 0.4
20000 315 18 0.0 461 0.0 852 0.0 0.1
30000 i315 18 0.0 i481 0.0 894 0.0 0,1
50000 :335 19 0.0 i523 0.0 937 0.0 0.0
70000 :355 20 0.0 544 0.0 981 0.0 0,0
100000 355 20 0.0 544 0.0 (1025 0.0 0.0
200000 {376 21 0.0 (587 0.0 :1091 0.0 0.0
Single Sampling Tebles for AQL = 5 % and { - 10.
100p, 15.0
N n c n n 100P 100P n 100P
30011 1 11 11 69.7 76,1 1 11 80.3
50 @ 26 2 23.0 26 26 51.1 61.8 | 26 69.1
7083 3 9.6 13 3 36.5 197 &3 59.5
100 | 56 4 6.3 56 5.5 | 56 32.9 477 56 58.8
200 {100 i 1.2 il122 2.5 149 6.3 17.7 31.3
300 1109 8 1.2 148 1.8 218 2.5 6.3 16.6
500 {137 10O 0.5 {191 0.8 271 2.1 3.6 5.0
T 700 i150 11 0.3 i202 0.8 315 1.5 2.7 4.5
| 1000 1163 12 0.2 i232 0.4 360 1.1 1.7 3.1
2000 (176 13 0.2 i276 0.2 453 0.5 0.9 1.7
3000 (190 14 0.1 i290 0.1 500 0.3 0.6 1.1
5000 {205 15 0.1 322 0.1 548 0.2 | 0.3 0.6
7000 ;221 16 0.0 337 0.1 598 0.1 0,2 0.4
10000 237 17 0.0 i353 0.0 631 0.1 0.2 0.3
20000 252 18 0.0 369 0.0 682 0.0 0.1
30000 (252 18 0.0 1386 0.0 716 0.0 0.1
50000 268 19 0.0 1419 0.0 768 0,0 0.0
TO000 ;285 20 0.0 1436 0.0 785 0.0 0.0
100000 285 20 0.0 1436 0.0 821 0,0 0.0
200000 :301 21 0.0 1470 0.0 874 0.0 0,0 :
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100p,, 21.0 17.5 1440 12,0 10.5
N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n c 100P
30 25 2 8.0 25 2 16.1: 25 2 30.0 25 2 40,9 25 2 50.4
50 31 3 8.5 31 3 18.4 ; 31 3 35.2 31 3 48.0 31 3 58.7
70 41 4 4.9 41 4 13.3 § 41 4 30,2 41 4 44.4 A% 4 56.6
100 49 5 3.9 66 6 4.3 66 6 16,6 66 6 30.8 66 6 45.2
200 80 8 0,8 | 108 10 1.2 {142 12 3.1 163 13 6.6 | 163 13 17.9
300 87 9 0.7 {127 12 0.8 {171 15 2,6 | 221 18 4,3 i 261 20 7.7
500 96 10 0,5 | 145 14 0.6 ;226 20 1.3 315 26 2.1 % 399 31 4.1
700 {105 11 0.4 | 154 15 0.5 258 23 0.9 i 371 31 1.5 494 39 3.1
1000 116 12 0.2 i 176 17 0.3 i291 26 0,6 | 427 36 1.1 0 601 48 2.3
2000 ;137 14 0.1 | 196 19 0.2 {346 31 0.3 530 45 0.6 | 818 66 1.1
3000 {136 14 0,1 | 207 20 0.1 {368 33 0.2 589 50 0.4 : 953 77 0.7
5000 147 15 0.0 230 22 0.1 {403 36 0.1 661 56 0.2 11101 89 0.4
7000 {158 16 0.0 241 23 0.0 : 427 38 0.1 710 60 0.1 11188 96 0.3
10000 {158 16 0.0 i 253 24 0.0 {451 40 0.1 747 63 0.1
20000 (181 18 0,0 | 264 25 ©.0 :i500 44 0.0 { 835 70 0.0
30000 181 18 0.0 | 276 26 0.0 525 46 0.0 . 872 173 0.0
50000 (192 19 0.0 | 300 28 0.0 i550 48 0.0 923 717 0.0
70000 1192 19 0.0 | 300 28 0.0 i562 49 0.0 962 80 0.0
100000 204 20 0.0 | 312 29 0.0 i588 51 0.0 {1001 83 0.0
200000 216 21 0.0 | 337 31 0.0 (626 54 0.0 1066 88 0.0
Single Sempling Tables_for AQL = 10 % and ¥ = 10.
100p,, 30.0 25,0 20.0 17.0 15.0
N n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P n ¢ 100P
30 12 2 25.3 12 2 39.1 12 2 55.8 12 2 66.6 12 2 13.6
50 | 28 4 4.7, 28 4 13.5 | 28 4 31.5 28 4 47.1 . 28 4 58.7
70 35 5 2.7 47 6 3.2 47 6 14.4 47 6 29,2 47 6 43.0
100 41 6 1.9 62 8 1.5 75 9 5.0 5 9 15.9 s 9 29.5
200 53 8 1.0 81 11 0.9 {122 15 1.8 | 158 18 3.4 174 19 7.6
300 68 10 0.3 95 13 0.5 {142 18 1.5 195 23 2,9 1 243 27 5.0
500 74 11 0.2 i 108 15 0.4 {172 22 0,9 ; 260 31 1.5 i 345 39 2.9
700 73 11 0.3 | 115 16 0.3 [ 196 25 0.5 290 35 1.3 ; 411 47 2.2
1000 81 12 0.1 i 122 17 0.2 (210 27 0.4 | 331 40 0.8 | 487 56 1.5
2000 88 13 0,1 i 137 19 0.1 250 32 0.2 405 49 0.4 632 T3 0.7
3000 96 14 0,0 | 145 20 0.1 (266 34 0.1 44T 54 0.2 719 83 0.4
5000 1103 15 ©0,0 i 161 22 0.0 i291 37 0.1 490 59 0.1 : 805 93 0.3
7000 103 15 0.0 | 161 22 0.0 i300 38 0,1 524 63 0.1
10000 111 16 0.0 169 23 0.0 | 317 40 0.0 551 66 0.1
20000 i119 17 0.0 | 186 25 0.0 342 43 0.0 604 T2 0.0
30000 119 17 0.0 194 26 0.0 i 360 45 0.0 630 175 0.0
50000 127 18 0.0 | 203 27 0.0 {377 47 0.0 666 79 0.0
70000 1136 19 0,0 ; 211 28 0.0 :395 49 0.0 694 82 0.0
100000 136 19 0,0 ! 211 28 0.0 i 404 50 0.0 721 85 0.0
200000 144 20 0.0 i 228 30 0.0 431 53 0.0 766 90 0.0
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Single Sampling Tables with Producer’s Risk of 5 %

Bic,m) = 0.95, r = pz/Pl,
1.60 1,80 2.0 2,25
M M M M
0.355 0,355 0,355 0.355
0.817 0.817 0.8017 0.817
1,37 1.37 131 137
1,97 L9797 1.97
2.61 2.6% 2,61 2,61
3.29 328 329 3.6
3.98 3.98 3.9 S5.14
4,69 4.69 5.26  6.08
5.4 543 6,05 £,06
LT b.ko §,50 0 11,2
6.92 7.97 155 13.0
7.69  9.64 12,6 17.0
8.46  11.4 14,9  20.0
9.25 13.3  17.4  25.4
10.4 15.2 20.2 31.1
12.1 17.4 23.6 32.1
i3.2  19.7 27.3  46.7
15.5 22.1 31.5 57.7
17.2 24,3 36.3 71. %
19,2 27.5 41.9 89.1
21.2 30.¢C 48.4 112
25.3 37.9 64,7 178
29,8 46.4 87.3 290
2.7 56.7 119 480
40,1 69.4 164 209
46,0 5.1 228 1280
63.7 144 546 5530
&7.4 253 1380 23400
120 457 3630
165 852 9840
325 3180
573 12CC0
1460 53800
3290
7020

m = np,, M= Npl,

7 = 2,

2,75 3.C 3.5 4.C 5.C
M M ¥ M M
0.353 0,355 0:-355 0,355 0.355
0.817 0,817 0.817 0.8i7 0.875
1.37  1.37 1.52 1.83 2.49
Z.07 7.4l 2040 3,77 6.18
3.51 4.03 5.31 7.22 16.3
5.31 6.23 8.93 i4.1 48.6
7.50 S.27 15,1 28.8 162
10.6 13.7 26,3 62,6 585
14,6 20.2 47.3 144 2260
20,3 30.4 88.6 346 9180
20.3 46,6 172 854 39000
39.C 72.9 342 2220 172000

56,9 116 699 5880
82.% im2 1460 15900
121 3i4 3100 43800
181 526 6670 123000
272 895 14600
416 1540 32300
640 2670 72200
994 4680
1560 8280
3900 26400
9970 86200
26090
59200
r 10.0
c m M
0 0.0515 0.355
1 0.3555 2,26
2 0.8175 2449

v &~ W

1.366 506
1.970 15300
2.613 616000
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Single Sampling Tables with Producers Risk of 5 %

B(c,m) = 0.95, r = p,/p;ym = np;, M=Np;, 7 =10.

0.0515 0.355
0.3555 0,817

0.8175

1.366
1.970
2,613
3.285
3.981
4,695
5.425
6.16%
6.924
7.689
8.464
9.246
10.C4
10,83
11.63
12,44
13,25
14,07
15.72
17.38
19,06
20,75
22,44
26,73
31.07
35. 44
36.85
48.75
57.73
66.79
75.90
84.14

1.50 1.60 1.8c 2.00 2.25 2.50 2.75 3.0 3.5 4.0 5.0
M i1 M M M M M M M M M
0.355 0.355 ©0.355 0.355 0.355 0.355 0.355 0.355 0.355 o.3§5
0.817 0.817 0.817 0.817 0.817 0.817 0,817 0.817 0,817 0.8%7
1.37 1.37 1.37 1,37 1,37 1.37 1.37 1.37 1.37 1.37 1.37
1.97 1,97 1,97 1.97 1,97 1,97 1,97 1.97 1.97 1.97 2.oé
2.61 2,61 2,61 2.61 2,61 2.61 2,61 2.61 2,61 2.6l 4.60
3.29 3.29  3.29 3.29  3.29 3,29 3.29 3.29 3.29 4.44 11.6
3.98 3.98  3.98 3.98 3.98 3.98 3.98 3.98 4.99 7.55 34.7
4.69 4,69 4,69 4,69 4.69 4.69 4,69 4,87 7.80 15.3 120
5.45  5.43 5.43 5.43 5.43 5.43 5,43 6.78 12.6 32.1 455
6.17 6.17 6.17 6,17  6.171  6.17 7.08 9.43 21.5 73.1 1840
6.92 6.92  6.92 6.92 6.92 6. 94 9.30 13.3 38.7 177 7810
7.62 7.69 7.69 7.69 7.69 8.71 12.2 19.2 73.3 450 34400
8.46 8.46 8.46 8. 46 8.46 10.9 16.3 28.5 145 1180 157000
9.25 .25  9.25 9.25 9.38 13.5 22.0 43,7 298 3190
50,0 10.0 10,0 10,0 11.2 16.9 30.5 69.2 626 8780
10.8 10.8 10.8 10.8 13.2 21.3 43,0 112 1340 24600
11.6 11.6 11,6 11.6 15.6 27.1 62.0 187 2920 70100
12.4 12,4 12,4 12,4 18.5 35.1 91.3 316 6460
13.3 13.3 13.3 13.5 21.9 45,9 137 544 14400
14,1 14.1 14,1 15.3 26.1 60.9 208 947 32600
14.9 14.9 14.9 17.3 31.3 £2.1 322 1670 74500
16.5 16.5 16.5 21.9 45,9 155 791 5290
18.2 18,2 18,2 27.9 6S.6 304 2010 17300
19.9 19.9 21.0 35.6 109 616 5220 57600
21.6 21,6 25.0 46.0 176 1280 13900
23.3 23.3 29.6 50. 2 292 2710 37300 r 6.5 10.0
27.6  27.6  45.0 127 1130 18800 c o M M
31.9 32.9 70.3 297 4700 0 0.0515 0.355 0.355
36.3 43.1 115 751 20600 1 0.3555 0.817 0,817
40.7 56.0 19", 2000 2 0.8175 1.37 5.61
58.1 95.3 670 15600 3 1.366 AN 1c2
85.2 172 2590 ‘4 1,970 19.6 3060
126 337 10800 5 2,613 117 123000
192 710 47100 6 3.285 839
291 1460 7 3.901 6730
8 4.695 - KEB00
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Tables of Pio? p50’ and p95.

The three tables on pp. 63 - 68 are based on the binomial distribu-
tion

[¢]
Bo,n,p) = 3= (B) p%™
X=0

For ¢ = O, 1, +++, 99, and for 100p = 0.1, 1.0, 5.0, 10.0, 15.0, 20.0
the tables give respectively
a) the smallest integer, n, for which B(e,n,p) £ 0.10,
b) the integer, n, for which B(e,n,p) is nearest to 0.50, and

¢) the largest integer, n, for which B(c,n,p) = 0.95.

For the combinations of ¢ and n found in the tables the stated values
of p are therefore equal to Pio? p5o, and p95, respectively.
For any sampling plan (c,n), ¢ ¥ 99 and n not in the table, p may be
determined from the formula
p = p,(p,)/n,
n(po) being the nearest tabular value of n and Pq the corresponding p.
An approximation to the corresponding "hypergeometric value", Py

may be found from

Py being the value obtained from the present tables.

)
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Table of p,,. B(c,n,p) € 0.10, p = pon(po)/n.
100p

c 0.1 1,0 5.0 10.0 15.0 20.0

0 2302 230 45 22 15 11

1 3889 388 T7 38 25 18

2 5321 531 105 52 34 25

3 6679 667 132 65 43 32

4 7992 798 158 78 52 38

5 9273 926 184 91 60 45

6 10530 1051 209 104 68 51

7 11769 1175 234 116 77 57

8 12993 1297 258 128 85 63

9 14204 1418 282 140 93 69
10 15404 1538 306 152 100 75
11 16596 1658 330 164 108 81
12 17779 1776 353 175 116 86
13 18955 1893 377 187 124 92
14 20125 2010 400 199 132 98
15 21290 2127 423 210 139 104
16 22449 2242 446 222 147 109
17 23603 2358 469 233 154 115
18 24753 2473 492 245 162 121
19 25900 2587 515 256 170 126
20 27042 2701 538 267 177 132
21 28181 2815 561 279 185 138
22 29317 2929 583 290 192 143
23 30450 3042 606 301 200 149
24 31580 3155 628 312 207 154
25 32708 3268 651 324 215 160
26 33833 3380 673 335 222 166
27 34956 3492 696 346 229 171
28 36076 3604 718 357 237 177
29 37195 3716 740 368 244 182
30 38311 3828 763 379 252 188
31 39426 3939 785 390 259 193
32 40539 4050 807 402 266 199
33 41650 4162 829 413 274 204
34 A2760 4272 851 424 281 210
35 43868 4383 873 435 288 215
36 44974 44924 896 446 296 221
37 46079 4604 918 457 303 226
38 47183 4715 940 468 310 232
39 48285 4825 962 479 318 237
40 49386 4935 984 490 325 243
41 50486 5045 1006 501 332 248
42 51584 5155 1027 511 339 253
43 52682 5264 1049 522 347 259
44 53778 5374 . 1071 533 354 264
45 54873 5483 1093 544 361 270
46 55968 5593 1115 555 368 275
A7 57061 5702 1137 566 376 281
48 58153 5811 1159 577 383 286
49 59244 5920 1180 588 390 291
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Table of p5. B(c,m,p) § 0,10, p = pen(p,)/n.

100p

c 0.1 1.0 5.0 10.0 15.0 20.0
50 60335 6029 1202 599 397 297
51 61424 6138 1224 609 405 302
52 62513 6247 1246 620 412 308
53 63601 6356 1267 631 419 313
54 64688 6464 1289 642 426 318
55 65774 6573 1311 653 433 324
56 66859 6681 1332 664 441 329
57 67944 6790 1354 674 448 334
58 69028 6898 1376 685 455 340
59 70111 7007 1397 696 462 345
60 71194 7115 1419 707 469 351
61 72276 7223 1440 718 ATT 356
62 73357 7331 1462 728 484 361
63 T4437 7439 1484 739 491 367
64 75517 1547 1505 750 498 372
65 76597 7655 1527 761 505 377
66 77675 7763 1548 771 512 383
67 78753 7870 1570 782 519 3es8
68 79831 7978 1591 793 5217 393
69 80908 8086 1613 804 534 399
70 81984 8193 1634 814 541 404
71 83060 8301 1656 825 548 409
72 84136 8409 1677 836 555 415
73 85211 8516 1699 846 562 420
T4 86285 8623 1720 857 569 425
75 87359 8731 1742 868 577 431
76 88432 8838 1763 879 584 436
77 89505 8945 1784 889 591 441
78 90577 9053 1806 900 598 447
79 91649 9160 1827 911 605 452
80 92721 9267 1849 921 612 457
81 93792 9374 1870 932 619 463
82 94863 9481 1891 943 626 468
83 95933 9588 1913 953 633 473
84 97003 9695 1934 964 640 479
85 98072 9802 1955 975 648 484
86 99141 9909 1977 985 655 489
87 100210 10015 1998 996 662 49%
88 101278 10122 2019 1007 669 500
89 102346 10229 2041 1017 676 505
90 103413 10336 2062 1028 683 511
91 104480 10442 2083 1038 690 516
92 105547 10549 2105 1049 697 521
93 106613 10656 2126 1060 704 526
94 107679 10762 2147 1070 711 532
95 108745 10869 2169 1081 718 537
96 109810 10975 2190 1092 725 542
97 110875 11082 2211 1102 733 548
98 111940 11188 2232 1113 740 553
99 113004 11295 2254 1123 147 558
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B(c,n,p) = 0.50. p = p_n(p,)/n.

100p

c 0.1 1.0 5.0 10,0 15.0 20,0

0 693 69 14 T 4 3

1 1678 167 33 16 11 8

2 2674 267 53 26 17 13

3 3672 367 73 36 24 18

4 4671 467 93 46 31 23

5 5670 567 113 56 37 28

6 6669 667 133 66 44 33

7 7669 767 153 76 51 38

8 8669 867 173 86 57 43

9 9668 9617 193 96 64 48
10 10668 1067 213 106 71 53
11 11668 1167 233 116 77 58
12 12668 1266 253 126 84 63
13 13668 1366 213 136 91 68
14 14668 1466 293 146 97 73
15 15668 1566 313 156 104 78
16 16668 1666 333 166 111 83
17 17667 1766 353 176 117 88
18 18667 1866 373 186 124 93
19 19667 1966 393 196 131 98
20 20667 2066 413 206 137 103
21 21667 2166 433 216 144 108
22 22667 2266 453 226 151 113
23 23667 2366 473 236 157 118
24 24667 2466 493 246 164 123
25 25667 2566 513 256 171 128
26 26667 2666 533 266 177 133
27 27667 2766 553 276 184 138
28 28667 2866 573 286 191 143
29 29667 2966 593 296 197 148
30 30667 3066 613 306 204 153
31 31667 3166 633 316 211 158
32 32667 3266 653 326 217 163
33 33667 3366 673 336 224 168
34 34667 3466 693 346 231 173
35 35667 3566 713 356 237 178
36 36667 3666 733 366 244 183
37 37667 3766 753 376 251 188
38 38667 3866 773 386 257 193
39 39667 3966 793 396 264 198
40 40667 4066 813 406 271 203
41 A1667 4166 833 416 2717 208
42 42667 4266 853 426 284 213
43 43667 4366 873 436 291 218
44 44667 4466 893 446 297 223
45 A5667 4566 913 456 304 228
46 A6667 4666 933 466 311 233
47 47667 4766 953 476 317 238
48 48667 4866 973 486 324 243
49 49667 4966 993 496 331 248
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B(c,n,p) = 0,50,

p = pu(p )/n.

100p

c 0.1 1.0 5.0 10.0 15.0 20,0
50 50667 5066 1013 506 337 253
51 51667 5166 1033 516 344 258
52 52667 5266 1053 526 351 263
53 53667 5366 1073 536 357 268
54 54667 5466 1093 546 364 273
55 55667 5566 1113 556 371 278
56 56667 5666 1133 566 377 283
57 57667 5766 1153 576 384 288
58 58667 5866 1173 586 391 293
59 59667 5966 1193 596 397 298
60 60667 6066 1213 606 404 303
61 61667 6166 1233 616 411 308
62 62667 6266 1253 626 417 313
63 63667 6366 1273 636 424 318
64 64667 6466 1293 646 431 323
65 65667 6566 1313 656 437 328
66 66667 6666 1333 666 444 333
67 67667 6766 1353 676 451 338
68 68667 6866 1373 686 457 343
69 69667 6966 1393 696 464 348
70 70667 7066 1413 706 471 353
71 71667 7166 1433 716 4717 358
72 72667 7266 1453 726 484 363
73 73667 7366 1473 736 491 368
14 74667 7466 1493 746 497 373
75 75667 7566 1513 756 504 378
76 76667 7666 1533 766 511 383
17 77667 7766 1553 776 517 388
18 78667 7866 1573 7856 524 393
79 79667 7966 1593 796 531 398
80 80667 8066 1613 806 537 403
81 81667 8166 1633 816 544 408
82 82667 8266 1653 826 551 413
83 83667 8366 1673 836 557 418
84 84667 8466 1693 846 564 423
85 85667 8566 1713 856 571 428
86 86667 8666 1733 866 577 433
87 87667 8766 1753 876 584 438
88 88667 8866 1773 886 591 443
89 89667 8966 1793 896 597 448
90 90667 9066 1813 906 604 453
91 91667 9166 1833 916 611 458
92 92667 9266 1853 926 617 463
93 93667 9366 1873 936 624 468
94 94667 9466 1893 946 631 473
95 95667 9566 1913 956 637 478
96 96667 9666 1933 966 644 483
97 97667 9766 1953 976 651 488
98 98667 9866 1973 986 657 493
99 99667 9966 1993 996 664 498




Table of p95.

- 67 -

B(c,n,p) 2 0.95. p = pn(p,)/n.

100p

c 0.1 1.0 5.0 10.0 15.0 20,0
0 51 5 1 0 0 0

1 355 35 7 3 2 2

2 818 82 16 8 6 4
3 1367 137 28 14 10 T
4 1971 198 40 20 14 10
5 2614 262 53 27 18 14
6 3286 329 67 34 23 17
7 3982 399 81 41 28 21
8 4696 471 95 48 33 25
9 5427 544 110 56 38 29
10 6170 618 125 63 43 32
11 6926 694 140 71 48 36
12 7691 771 155 79 53 40
13 8466 848 171 86 58 44
14 9248 927 187 94 64 48
15 10038 1006 203 102 69 52
16 10834 1085 219 110 74 56
17 11637 1166 235 119 80 61
18 12444 1246 251 127 85 65
19 13257 1328 268 135 91 69
20 14075 1410 284 143 96 73
21 14896 1492 300 152 102 77
22 15722 1575 317 160 108 81
23 16552 1658 334 168 113 86
24 17385 1741 351 177 119 90
25 18221 1825 367 185 125 94
26 19061 1909 384 194 130 99
27 19904 1993 401 202 136 103
28 20749 2078 418 211 142 107
29 21597 2163 435 219 147 111
30 22448 2248 452 228 153 116
31 23301 2333 469 236 159 120
32 24156 2419 487 245 165 124
33 25014 2505 504 254 170 129
34 25873 2591 521 262 176 133
35 26735 2677 538 271 182 138
36 27598 2763 556 280 188 142
37 28464 2850 573 289 194 146
38 29331 2937 590 297 200 151
39 30200 3023 608 306 205 155
40 31070 3111 625 315 211 160
41 31942 3198 643 324 217 164
42 32816 3285 660 332 223 168
43 33691 3373 678 341 229 173
44 34567 3461 696 350 235 1578
45 35445 3548 713 359 241 182
46 36324 3636 731 368 247 186
47 37205 3724 748 371 253 191
48 38086 3813 766 385 259 195
49 38969 3901 184 394 265 200




- 68 -

Table of Pgse B(e,n,p) Z 0.95. p = pon(po)/n.
100p

c 0.1 1.0 5,0 10.0 15.0 20,0
50 39853 3989 802 403 270 204
51 40739 4078 819 412 276 209
52 41625 4167 837 421 282 213
53 42512 4256 855 430 288 218
54 43401 4344 873 439 294 222
55 44290 4433 891 448 300 227
56 45181 4522 909 457 306 231
57 A6072 4612 926 466 312 236
58 46964 4701 944 475 318 240
59 47857 4790 962 484 324 245
60 48752 4880 980 493 330 249
61 49647 4969 998 502 336 254
62 50542 5059 1016 511 342 258
63 51439 5149 1034 520 348 263
64 52337 5238 1052 529 354 267
65 h3235 5328 1070 538 361 272
66 54134 5418 1088 547 367 276
67 55034 5508 1106 556 373 281
68 55934 5598 1124 565 379 286
69 56835 5689 1142 574 385 290
70 STT37 5779 1160 583 391 295
71 58640 5869 1178 592 397 299
T2 59543 5959 1197 601 403 304
T3 60447 6050 1215 610 409 308
T4 61352 6140 1233 619 415 313
75 62257 6231 1251 629 421 318
76 63163 6322 1269 638 427 322
77 64069 6412 1287 647 433 327
78 64976 6503 1306 656 439 331
79 65884 6594 1324 665 44€ 336
80 66792 6685 1342 674 452 340
81 67701 6776 1360 683 458 345
82 68611 6867 1378 692 464 350
83 69521 6958 1397 702 470 354
84 70431 7049 1415 711 476 359
85 71342 7140 1433 720 482 363
86 72253 7231 1451 729 488 368
87 73165 7322 1470 738 494 373
88 T4078 7414 1488 147 501 377
89 T4991 7505 1506 757 507 382
90 75904 7596 1525 766 513 386
91 76818 7688 1543 775 519 391
92 T7733 7779 1561 784 525 396
93 78648 7871 1580 793 531 400
94 79563 7962 1598 802 537 405
95 80479 8054 1616 812 844 410
96 81395 8146 -635 821 550 414
97 82312 8237 1653 830 556 419
98 83229 8329 1671 839 562 423
99 84146 8421 169C 849 568 428




